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Revisions 


dure 


2 ven 37 0 new W specifications and tests, acted favor. 
on 15 revisions of tentative ‘Specifications, 


proved the publication of tentative revisions of stand- 


ards. _ This i important committee, in the interval between 


‘meetings o of the Society, acts for it in reviewing recom- 
_ mendations on standards coming from the various techni- 


cal committees. One of the actions taken involved the 


first case of an emergency alternate requirement. roe. 


Committee E-1o elected J. R. Townsend, Materials 


Standards Engineer, B Bell Telephone Laboratories, 


Chairman for a term of one year. _ The p sersonnel of this — 


committee consists of the following: 
J. R. Townsend, Chairman, Engineer, Bell Telephone 


__R.D. Bonney, Assistant Manager of | Manuf: Congoleum- -Nairn, 
Inc. 


arc welding process (A 249 — 407 


ndustrial Practice; 


Reatiemens 


th of a or ‘sheet w hi 


fixed to the specification 1 in question. ” This procedure i ie 
of course, tied in n directly with anticipated National De- 4 
fense needs. A statement from the Regulations Govern- _ 
ing Committees concerning emergency alternate 


SS! 


Steel were approve ed, covering boiler superheater 
“tubes. One : specification covers carbon-molybdenum ma- eet 
terial fabricated by electric-resistance welding (A L250 ~ 41 
, the other covers four grades o of austenitic steel fabri- es 


cated either by electric-resistance or the atomic- hydro ogen 


_ Each of the sets up flattening, 


Jackson, Senior of Tests, Public Administration, 


‘Federal Works Agency, 
Mochel, ! Manager, En 
and Manufacturing Co. 
F.E. Richart, | Research Professor of Engineering Materials, Universi of 
Ex Secretary: arwick, Secretary “Treasurer, American 


of the new s and tests have n under 


development for several. months—in a few cases 


longer because the needed technical data were not avail- jg 


able and had to ) be developed by cooperative test and te- 
“search 1 programs in the respective groups. 
a Committee E-10 also reviewed a procedure by | wack the 
Society can develop emergency alternate specifications 
and r requirements in standards “through: expedited com-— 
mittee action. This" ‘procedure involves the approval by 
7 a duly constituted technical committee, , confirmation 
the action by the A.S.T.M. standing committee's chai 
Man » and 1 subsequent approval 
Publication _and notification of emergency 


ments— 
and hci 000 psi. with Brinell hardness values of: 137 ph 14 
_ Five grades 3 are covered i in Specifications A 249, chromi-— 


um-n nickel, _chromium-nickel- -titanium , chromium- -nickel- 


_ columbium, and two types of chromium- nickel-molyb- 


denum. Minimum tensile “requirement is 75, ,000 > psi. 
point 30, 000 psi., with minimum in 2 in 


Alloys, o offered nine 
lows: 


i 
Nickel, Nickel-C Alloy and Nickel-Chromium-Iron_ Alloy Seamles 
Condenser Tubes and Ferrule Stock (B 163 41 
mium- ron Alloy Cold- Drawn - and 


Nickel Plate, Sheet and Strip 162 - 


ecifications and Methods of Testing’ 
i 
> 
\ tS. ihe three grades of Carpon-molybdenum Material 
| 
agh-Nickel Alloys, O.B.J. Fraser, 
a 


_ The new rod, and shape s ‘standard three 
s suitable for structural | purposes (bolts, gears, etc.) 
and two grades are set up for free machining, suitable for ay 

; , screw machine products ts. _ Grade classifications are by 
‘naval equipment and related categories ‘and in the de- chemistry and physical values, the machining grades 


velopment of the specifications both che Government and ing considerably higher lead composition than the struc- 


commercial interests have cooperated. __A number of users tural grades, one of them also including 31/2 to per 
of hi igh nickel alloys we were asked | specifica ally to partici- cent zinc, lead and tin being the same, with copper the re- 
"pate in this work. mainder. Structural grades are marked particularly by 


The specifications follow a outline | ‘differences i in the tin composition, this, respectively, being 


_ stating clearly in the scope clause the exact products cov- shi 80 to 5.80, 7-00 tO 9.00, and g.oo to It. 00 per cent. 


ered. Chemical limitations are presented, for instance, the Physical requirements vary according to the grade and 
first-named specification has’ three grades” of material, structural shape, tensile strengths ranging from 000 to 


«nickel, nickel- -copper alloy, and nickel- chromium- -iron 95,000 psi. with minimum elongation in 2 in. of 10 to 20 


alloy with nickel composition, , respectively, 0 of 99, to per ont. 


and 75 per cent; other elements—copper, iron, man. - After a a great deal lof the committee was able 
- ganese, chromium, carbon, silicon and sulfur—are covered. two years ago to have various interests reach an agreement 
_ Mechanical requirements are clearly set forth in each, on specification requirements for Beryllium Copper Alley 4 
covering tensile strength, , hardness: values, yield Id strength — Bars, Rods, Sheet, , Strip, and Wire (B 120 — 41 T). Be 
(2 20 per cent offset), and elongation. — In the case of pipe a cause users of the material have requested certain changes 
tubing, expanding and d hydrostatic test requirements in composition, Committee B-5 approved modifications. 
given and permissible variations in weight, dimen-— and has included in the Appendix correct heat-treating 
sions, etc., are provided in each of the new standards. _ temperatures. These specifications a are being issued as ne new | 
ee Purposes | of classification \ which must be exact, ‘the pennies. ~All material has a beryllium: requirement of 
committee lists the sizes of | material c constituting rods, a 1.90 tO 2.20 per cent; maximum per cent of additive cle- 
and ments is 0.50; impurities maximum is 0.50; and copper is 
eet, ee the remainder. Physical ‘requirements va ary according to 


the nickel plate, sheet, and 
class sifications are as follows: heat-treated condition and size of the product. Sheet and 


“* ie strip range of tensile strength is from 73,000 to 95,000 psi. 
Material in. ‘and in over in. in in wits stre ng 73> 95: 


1/, in. in. under in thickness, and not over (18 in. in 8 


1/ in. in over 10 in. in a 


ay 


but the precipitation hz hardened ranges 


che methods of determining the resistance of clay pipe 


acid, these requirements bein covered in the Standard 


: 
a 


115-38 T). These were modified to bring them in line 
with current practice and to meet the requirements of cer 
fi tain Government agencies. Changes were made i in B 127 
physical properties involving upping the tensile strength 
a quarter- -hard sheet and strip from 75,000 to 85,000 to 


A number of proposed changes in existing s standards 

ee were dev. eloped by Committee C- -9 on Concrete and Con 

/ crete Aggregates and all of these were approved for ; pub- 
lication as tentative. In addition revision was approved 


in the test for soundness of aggregates, including provision 
tead 78,000 to 85, 000. >. Annealed material (sheet, ess of aggregate BP 
ooo fOr larger samples of coarse aggregate in certain cases and 
_and plate) must fall in the tensile range of 70,000 to 85,000 
for closer control of grading i in all cases. It is proposed to 
New tables of tolerances were included. 
modify a number of the concrete standards to establish 
CoprER AND CopPER re provisions, for grinding the ends of test specimens when 
‘One of the Society’ s most active committees is Commit- — making the compression test. ase nformation is also to q 
tee B-5 on n Copper ‘and Copper Alloys. This group has incorporated covering certain capping compounds, it 
been Cooperating very closely with the Army Ordnance being indicated that neat portland or high alumina ce- 
and with other divisions of the Government in connection ment, , sulfur compounds, or a mixture of approximately” 
Nee National Defense work. _ The most recent develop- | equal portions of portland cement and plaster of Paris are 
i ments in the committee are two new tentative specifica- — usually acceptable if allowed to harden adequately. . = 
‘tions approved by Committee E-10 giving standard r Revisions in the = specific tions ‘for light weight a aggregate 
quirements f for phosphor b bronze wire (B 159 and for concrete will give an n additional grading in the size | 
rods, s, bars and shapes (B 139 - ~ 41 T. Three grades of w ire designation for Coarse aggregate, , and ‘the maximum unit 
: are covered, Grade A (tin composition of 3.80 to 5.80 with weight of fine aggregate has been raised from 70 to 75 Ib. 


the remainder after r certain impurities are deducted) per cu. . ft. to provide for the certain ‘material suit- 


Grades C and D with tin, of 7-00 tO 9.00 and 


g.00 to II per cent cover wire from 0.02 tO 0.250 in, 
_ Tensile strength, varying according | to the temper, rs a — the direction of the | 


from . 43, 000 psi.; > soft » grade A, to 135, 000 psi., hard, the Society s 


D; ‘elongation i in 2 in. from 9 per cent min. 


Con nmittee C- 14 on Glass and Glass — 
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durability and saceion when laid. 
1 


discussion at the 1940 Fall of the committee Particular emphasis is devoted to durability bur all 
eo asat result of which certain changes were made, they w ere these factors affect the the appearance ; and nmap: ball 


submitted to five laboratories for trial in the analys ses masonry. 
the D National Bureau of Standards Standard tandard Samples Nos. 


a This committee has a very active program of work under 
3 


mitted a proposed standard definition of the term ‘ “glass” 
( jad includes a classification o of glasses according t to com 


¥ glasses. The co committee also under asphalt 6r 


oma Committee D. 4 on Road and Paving 4 : 
offered two new specifications, one covering sodium chlo- — 


way and at the Society's annual meeting this year sub- 2 


— m- ride (D «32 - 41 T) for which no specifications at ‘present a 


ponents, that is, whether o one, two, or ‘multi- -component in existence, ‘another for slow-setting emulsified 


which “type is very widely used 


ing procedures for determining chemical durability and 


States. Tn the former, the ma- 
sang: of ‘the thermal endurance of 


es. It must 

tt must 

except tha i 

¢ purchaser samples m material after per 


ed. th form « of rock ealt, 2. 
with the blocks. — 


er cent Bas No. 8 , and r cent maximum Can pass 


Brick No. 30 sieve. E vaporated salt can be used. The latter 

g —— of the w idespread u use of brick ; asa building ma- Standard supplements existing A.S. T.M. ‘specifications for 


terial, there is always keen interest in the quality specifica- -quick- seeing emulsion and for coarse aggregate mixing 


tions covering it. The Society’ Committee on emulsion. There has been considerable discussion and 


Manufactured Masonry Units developed changes in the — controversy over the requirements and as originally pro- 


Tentative ‘Specifications for Building Brick (Made from "posed these included dehy rdration and modified miscibility 
- Clay y or Shale) (C 62 — - 40 T) which include certain changes. it tests. The - dehydration test was removed and the modified 


ibili has b ptional part of the 
in physical requirements and an amplification and clarifica- er miscibility test has been set up as an optional part of the 


tion of Provisions concerning _ appearance. Perhaps o: of _ Changes proposed in a number of the other 


| 
particular interest was the decision to include an explana- _ _ Committe = D-4 standards include standard ‘Size of coarse 


tory note or ‘preface ' which gives information on the source, — aggregate, , sampling bituminous materials, requirements — 


reliability, and limitations of the sp ee Points ia for crushed slag and crushed stone to | bring the require- 


ments in line with other A.S.T.M. s ecifications or tests 
‘ 


_and to make the material more complete, and in one oF 
“Broken ‘Tensile cases to bring the requirements in line with certain 


= 


photograph, Nonprof I, AS- Gov 


“Exhibit, by Mason C _ Another important recommendation approved by the a 


ndards Committee ¢ emanating mom: Committees 


of Stanclands asa convenient ‘method for 


is not verequired. 


Paper AND Paper Propucts 


important new tentative methods of test for various. 
Pe; properties of paper and related products were completed — 


A.S.T.M. Committee D-6 on Paper ar and Paper Products. 
_ and have now been approved as A.S.T.M. tentative meth a 
. They cover the following: me 

per(D643-41T) 

of Moisture in Paper (D 66 644 - 41 


or the M.LT. machine, th the latter being adjustable for 
of any thickness, while the Schopper equipment 
designed for material not over 0.01 in. in 
committee rela- 


hav- 
Tuc- 
cing 
Oto 
20 | 
able 
ied out by the subcommittee concerned with il i 
Be- 
cof 
l 
her 
Lh — 
fe) 
— 
— 
T.M. Photographic = 


| 


Ferrous 


Atomic- -Arc-Welded and Blectric-Resistance-W elded 
Allloy-Steel Boiler and Superheater Tubes (A 249-41T). 

Boiler s and Tubes ibes CA 250 - 41 


Ss Refined Nickel High-Nickel Alloys Bez 
Nickel, Nickel-Copper Alloy and Nickel-Chromium-Iron Alloy 
Seamless Condenser Tubes and Ferrule Stock (B163-41T). | 


N 
j Nickel Cold-Drawn Pipe and Tubing (B 161 - 41 ret? 
Nickel-Chromium-Iron Alloy Rods and Bars (B 166 41 T). 
a Nickel Plate, Sheet, and Strip(B162-41T). 
Nickel Rods and Bars (B 160 - 41 
Nickel-Chromium-Iron Alloy Plate, Sheet and 168 - 


_ Nickel-Copper Alloy Plate, Sheet, and Strip (B127-41T). 


pecifications for (Committee D-4); 
Emulsified Asphalt (for Fine 


Tentative Volume Correction Table for Tar and Conl-Tar Pitch 


Glass 


of Soda- Lime Glass (cc 169 - 41 


Sodium Chloride (D 632 - 41 T). 


Methods of (Committee D-6): 
Test for Folding Eadurance « of Paper (De 643 - 


fad? Test for Basis Weight of Paper and Paper Products (D 646 - 41 ae 


~ Molds for Tests Specimens of Molding Materials for Electrical 


Insulation (D 647 - 41 


Test for Product Uniformi enolic Laminated 
—(D634-41T). 


Testing Molded Materials Used for Electrical Insulation (D 48 
“lee Tese for Distortion Under Heat of Molded Electrical elie 


r Compressive Strength o of Electrical 
’. Test for Flexural Strength of Electrical Insulating M. als 
‘Test for Tensile Strength of Electrical Insulating Materials 
it Tee for Impact Resistance of Plastics and Electrical Insulating 
P 
Materials (D -41T). Committees D-9 an and L D- 


Les 


S 


a ens and Testing | Rubber Latex (D 640 


Test for Moisture in Paper and Paper Prodvcts (D 41 = 
Test for Thickness of Pa and Paper Products (D 645 - 41 T) ats 


the Field (C 31 - 


B 


a 


“Rubber Products 


Methods of (Committee D-11): 
Testing Asphalt Battery (D 639 


-41T). 

Test for Flammability of Plastics, | Over 0.050 in. in Thicknes ss 


est for Surface Irregularities of Flat Tran 

Test for Diffusion of Light by Plastics +s (D 636 - 


Tension Testing of Plastics (D 638-41T). 


ickel-Chromium- ‘Iron Alloy Cold-Drawn Pipe and Tubing 


Test for Impact Resistance of Plastics and Electrical Insulating 
Materials (D 256 41 Committees D- “9 ond D-20. 


“ncorporated 


Electrolytic Cathode Copper (B 115 - 41 T 


wer 


Beryllium-Copper Alloy Bars, Rods, Sheet, , Strip, and Wire 


P 
Building Brick from Clay or Shale) (C 62 - - 41 
_ Crushed Stone for Bituminous us Macadam Bas Base and Surface Co Co 


i 


oy 
Tentative Methods of: 
Test for Soundness o of Use Sodium or 4 
Sampling Bituminous Materials (D 140 41 
tee and Testing Untreated Paper U Used i in Electrical Insula~ 


for Thickness of Solid Electrical Insulation CD 374-41 T). 


Chemical Analysis of Rubber Products (D 297 - 41 T). aS 
Test for Resistance of Plastics to Chemical Reagents @ 543 - a 
Impact Testing of Metallic Materials 23-41 


OF STANDARDS | 


(Not incorporated, | but published for ; comment) 


tandard Specifications for: 
‘Clay Sewer Pipe(C 13-40), 
Lightweight for Concrete cc 39). 


fs 


Standard Methods of: 

Making and Storing Tese 

Test for Compressive Strength of Concrete (C 39 - 39). 
Securing Specimens of Hardened Concrete from the Structure 

Test for Compressive Strength of Concrete Using Portions of 


a, Beams Broken in Flexure (Modified Cube eo (C 116 - 


— Te 
— | 3 
REVISIONS — 
— | __Nickel-Copper Alloy Cold-Drawn Pipe and Tubing (B 165 
Specifications for Copper and Copper Alloys (Commitses Bes): 
Phosphor Bronze Rods, Bars, and Shapes (B 139 41 
fC A ate for Hig 
Crushed Slag for Bituminous } acadam Base and Surface Courses q 
= 
— | 
q | Compression i¢sts on Corrugated and solid Fiber Doxes 
— 
‘Test for Specific Gravity and Absorption of Fine Aggregare 
or Ductility of Bituminous Materials (D 113 - 39). 
il: 
— 


ion betw een the values obtained with th two ty pes of _— 


paratus. . The method for quantitative determination of — 
moisture in paper applies to all paper and paper products 
except those that e w volatile 


Five are set up | oe of 


paper, classified according to the general type of products. 
For instance, Method A is for the general run of "papers 
whereas Method D is applicable to electrical insulating | 


materials, and Method E for paper under 0.002 in. in thick- 


Ss "The te test for basis weighe of paper and paper products is 
applicable to both large and small pieces and includes in 


the. Appendix factors for conversion of basis weight from 
_ The committee has had a number of conflicting sapien 


— 
sions concerning its s work on. 


wane on essential po portions of the new y standard. Ane i 


4 


that the variation in 1 temperature shall n not 
be of such magnitude as to cause a variation in relative 
humidity greater than that stated. 


Bas, The work on corrugated and solid fiber boues ‘resulted in 


the acceptarce of the new A.S.T.M. standard for compees- 


we owe 


In much of its work, this A.S.T.M. technical commit- 


tee, Ww hich comprises, as do all other A. S.T. M. groups, — 
_fepresentation from consumer, general interest, and pro-— 


ducer groups, has cooperated cl closely with the Technical _ 


- Association of the Pulp and Paper Industry and some of the | 


methods have formed the sei A. S.T.M. | 


ds. 


D- -9 on Electrical Insulating | Materials have been resolved © 
either by close with other or 


Committee E-10 a number of D- -9 were 
approved including a new test for wt product uniformity of 
eeetic laminated sheet which was prepared in coopera 
tion with the Navy Department (D ) 634 
scope clause it is indicated that the methods cov 
edures for six | tests which serve to check the uniformity — 
f the } properties of a particular type or grade of phenolic 
aminated material produced by a particular manufac- 
turer » and to make evident variations in portions of 0 on 
particular shipment, or in  shipmenss made from time to 


ves necessarily 


the cuality of a macetial or in 1 what degree i 


may be suite to a particular application. . Tests covered 


acetone extractable matter, water + absorption, 1, dielectric 
strength parallel with laminations after immersion in 
ater, hot Rockwell hardness, and density. 
The revision in the methods of s ampling and testing un 


for the dead weight dial micrometer in addition to the 
‘Machinists’ micrometer, an and specifications the equip- 


tioning paper board and fiber boxes for testing has 


great many of the problems confronting Committee 


ay 


ted paper used i in electrical insulation (D 202) row | 


tion with the change he test for thickness of 
Perhaps” of outstanding interest w were the extensive 
i changes i involv: ing rearrangement - of material in the Stand- 
_ard Methods of Testing Molded Materials Used for Elec- 


trical Insulation (D 48 -- 39). The committee is removing 


| from this standard the sev eral different separate methods: 


in the complete cycle of tests, each one being set 
up as a separate ‘procedure with a “specific reference given 
- tothe other 4 A.S.T.M. tests applicable. z In the case of four 
the” "requirements, however, covering compressive, 
- strength, tensile strength, distortion under heat, and flex- 
ural I strength, separate new methods were drafted since 
they) were not covered in existing ‘procedures. 
a . Revisions proposed i in the Methods of Testing Shellac 
Used for Electrical Insulation (D - 40) include the 
addition of a test for orpiment and a clarification of the de- 
scription of the a atus used for the flow : 4 
i 2 mendation of Committee D-1r on Rubber Products , are 0 of 


distinct i importance covering Sampling ar and Testing oi of Rub- 


ber Latex (D 640 - AI 11 T) and Testing Asphalt Composition 

Battery Containers 639° T) probably of most inter- 
est at the E-10 meeting was the ¢ emergency alternate modi- 63 
fication of the Standard Specifications for Insulated | Wire 

and Cable (D 27 - 41). This is the first t emergency revision 


invoked in A.S.T.M. standards and | was occasioned by the 


| 


Requirem ents ; 


E mergency Alternate Requirements « are issued by the — 
Society in the interest of expediting procurement or con- 
pag serving strategic materials during the period of National — 
ras Emergency. ‘They a are intended for use where they may as 
ce’ be considered by the purchaser of the material as a per- — 
__-missible alternate for the specific application or use desired. 
Such emergency alternate requirements shall first have 
et a the approval of the appropriate subcommittee of the spon- a 
soring committee or duly appointed subgroup of that 
subcommittee and shall have the ¢ endorsement of the chair. 
Ae man of the main committee. The emergency require- as \ 
‘ae ments’ shall then be submitted to Committee E-10 for ap- ee: 
proval for publication. if approved they shall be published 
the Specification either in the form of a sticker or asan 
accompanying sheet and shall also be published in the ® 
_ next succeeding issue of the ASTM Bulletin. Any emer- 
gency requirements approved during the year shall be re 
sare corded in the next annual report of the standing committee. 
= All such requirements are subject to annual review 
the committee shall | ann ally report its re 


include tollowing: thread c count and ply thickness, 


to . complete emergency alternate A. S.T.M. 
specification similar to those issued by the Federal Govern- 
i a ment. The procedure to be followed by the committee 

4 in the dev velopment of such alternate specifications shall be. 
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A % difficulty manufacturers of wire and cable are having in than o. its in. 1. thick. The new method of testing flac 


the type of — require- plastic sheets for surface irregularities 


me eB it passes. through a a distortion s spot or wave in the body of 
on the surface of the material being inspected. The ma- 
aie ‘terial covered by the test would normally be used to cover 
x 1 openings through which visual and instrumental 
here i isa a shortage 60 an 


‘the cables will not be because of the u use of 
nates, and the production of the finished material can con- + 8 w hich are aelined: with slight ag dots from = 
tinue under A.S.T.M. specifications. optical clarity. instrument and procedure are de- 
‘The? Methods of of Sampling and Testing Latex. scribed for n measuring the reflective and transmissive diffu- 


sare cedures most urgently needed. Extensive use of the ma- fy sion of a beam of light by a flat plastic sample whose face | 


terial for adhesives and manufacture of various articles has is essentially 1 normal to the beam axis, W ith numerical 
- q ‘resulted in the necessity for control tests. The — means for rating the scattering or diffusion in terms of a _ 


_ are to be employed for sampling and for measuring the theoretically perfect light scattering surface ‘or medium. 


variability of normal at and concentrated rubber latex. In The apparatus employed is termed a 
connection with its recommendations the committee 


sidered the froposed method developed by the Crude Rub-- 


ber Committee of the American Chemical Society. ty. Inp 
The Society has issued in n compact form its requirements 


so- -called industrial thermometers which are frequently 
Battery Containers (D ) 639 41 T) the committee > stated, 


‘‘No standardization exists at present in the methods used 
of these involves the requirements for aniline point and 


testing this type of battery container w hich is very 


widely cused. Manufacturers and consumers both agree 
if _ with tests for aniline point of petroleum . The titer test 


: 4 requirements have been prepared i in cooperation with the 4 
XXIII of Committee D- 11 has worked on the present = 


».T.M.’s Committee D-12 on Soaps and Other Deter- 
recomme endation for more than a year and the committee 
a. gents and also the Fat Analysis Committee of the American 
feels that t the methods current 


. ra, The rev Miele to be incorporated in the Chemical Analy- 


sis of Rubber Products 297 - greatly improve the 
for preparation of samples by making them 
more specific. They also add an alternate for By H. Frecker, — 
“making ext extractions which is smaller and p permits more ac- in the Third A.S.T.M. Photographic Exhibie, held in Atlantic City, 
curate weighing. ‘is anticipated that this will ulti- 
mately” the large form of extraction apparatus. 


s also” cat attention: to errors rs from 


D-20 on Plastics. . Sev eral new standards were approved 
this year at the Society's annual meeting and new stand- 


ards just completed v were ¢ approv ved by Committee E-10 for. 


the Society covering the 
Flammability 


tion \ with National Defense "has been Committee 


Test for of Light by Plastics 636 - 41 


~The new test for flammability” is designed ‘to cover all 


thicknesses of material, w hereas the ‘one previously ap 
ed, Method D D , is is applicable to sheet material less 


prismatic or optical wedge deflection of a beam of light ; as ; 


specified in -A.S.T.M. test methods . The latest ‘revision 
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at the end of this article. 


National gency Ste el Sp vecifications to 
veloped; Society | copersting — 
eads Administrative Committee 
oumber of compositions was of signi 1 


w 
of steel by concentration on a limited nasliee of ae aad, . The work in this respect will concern basic ig 
tions, sizes, and shapes is the aim of a project recently sizes but consideration will be given to special sizes and : 


by. the Office of Production Management with shapes for special purposes 


three national organizations, each of which has been 1 ac Pid Among the functions of t the Administrative Commit 


tre in this field, carrying out t the project, namely, the i in planaing and gusting the project will be the 


Society of Automotive Engineers, the American Iron and tion 
Steel Institute, and the A.S.T.M. closely work i in developing the list of specifications. A pr 
are the War and Navy Departments. tion of steel products: thas been made, and committees of 
AS. T.M. Secretary-Treasurer Cc. “Warwick, Consult technical representatives of both u users and producers of 
ant in the Office of Production Management, is the admin- steel are being organized. The c committees on carbon and — | 
_istrator of the project and serves as Chairman of the alloy steel plates, and on aeronautic stee ecls, will be ¢ the | 
Administrative ‘Committee which consists of representa- first to get und=r way. ‘These committees will take full 
tives from the five bodies named above with advisers from ad dvantage of the extensive standardization which has 
_ other interested organizations. A list of the members _ already been accomplished in this field. In all of this — 
and their alternates, the advisers, and the visitors at the work, the committees will keep constantly in mind the * 
‘first meeting « of the | committee on degree of scarcity of critical m metals Is and alloying clements 
and =the need for conserving them for the most effective 


Recognition of the importance of this work in the pres- utilization in the defense program. 


National Emergency was embodied in the communica-_ In all phases of the work and in the of 


tion from the ‘then Director of Purchases, , Donald M. technical committees personnel, recognition will be given 
Nelson, inviting the three € sponsoring “organizations to to the activities of various organizations concerned with — 


undertake the work. this field including such § gr SOUPS as as the Mechanical Division 


of has | been n approved as fol- and the Engineering Division of the American Association 


of ‘Railroads, a and the American Petroleum Instituce 


which in effect involves the selection from ions now prowl: be to coming from the various 
gated of the minimt um number of steel specifications, compositions, and technical committees before they are referred to OPM. o 
sections necessary to the of } National Defense, both In considering the development of committees and the 
direct and indirect. scope of products, it was decided that special steels 
this statement, ring g state nts from m time to time ‘by the War and Navy 
will be excluded from consideration. Probably 
every technical committee, both the War and Navy De- 
Te is believed that the productive capacity -of the steel industry 
partments. will be represented and will advise with respect 
to the limited list of special steels falling in this category. 
Considerable progress has already been made in stand- 
4 ardization of specifications aad simplification of sizes and 


is understood that consideration must necessarily betiiataan po ibelllin’ shapes, mention being made at the meeting of of such prod 


in present faci ities by concentration of aed 


a requirements for steel in establishing the List of National Emergency b ucts as plates, structural shapes, barbed w wire, , wheels, pipe 


q t is the intention of OPM, through its Iron n and Steel Section, to use be made available to the technical committees. ee 
and aid stated above the are to select from exist- 
Points stressed during | the discussion included the minimum. "This means that advantage will be taken of 
ability of working f from the product | to composition; that done the Society’ Committee Art 


steel as tO get more finished parts pe machines; ‘and that of 
the design features, , which include consideration of draw- 


ings and in effect, 1 must be kepe dian j interests, invitations have been extended for them to 

stantly in mindg appoint advisers on the Administrative Committee. The 


oP 


The the extent Canadian Engineering Standards Association will desig- 


which work would involve simplification of sizes and ie nate a leading metallurgist to p participate a and the British | 


shapes of steel products recognized that while th also have one of its tech 
of developing specifications and on a 
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Repre senting the American Iron and Steel Institute 


From the statements made at the meeting oa tea 


ministrative Committee by the various representatives of 


this movement, necessity 0 of to the 


Em smallest possible number the types of steels necessary to 
sic meet the circumstances and concentrating on the produc- | 
tion of those types, drawing our specifications accordingly. 


ag The task will not be easy and will require sacrifices, but it 
is absolutely necessary from the he standpoint of production; 


confidence in the ultimate outcome. 


erials 


“Mochel, Manager Metallurgical Engineering, W 


Vanadium 


P. Gilligan, Secretary-Treasurer, Henry Souther Engineeriag 


Alt., J. B. Johnson, Chief, Materials Section, Air Corps, U. S. AL f 


E. C. Smith, Chief Metallurgist, Republic Steel Corp. 


Lt Col. W. R. ‘Slaughter, U.S.A., Chief, Ordnance il Steel — 


and by using our best judgments, Dr. Brigg eeeene 


Clyde E. W illiams, Director, Battelle Memorial Insti- 
R y 
epresenting the Society of Automotive Engineers 


Ws arner, ret, Sexe and General Mana 
S. Burnett, Standards | Department, Society of 
Engineers, E. En sini 


OPM on Nonmetallic 


Minerals 


THE FOURTH IN THE group of | 
to with the Office of Managemen. 
has been organized and the personnel announced; this is. 


_ the subcommittee on nonmetallic minerals. The personnel 4 


of the groups formed d previously on ferrous minerals and 
ferroalloys, metals conservation and substitution, and tin 


smelting and reclamation w ere announced in the 


te, is chairman of the n main advisory committee. It twill 
bes noted from the personnel of the Nonmetallic. Minerals 
Group which follows that a number of the men are 
AS M. members and active in various phases « of c com- 


mittee work 


fractories Co., 1600 Real Ohio. 


‘Trust Blidg., Philadelphia, Pa. Frank J. Tone, Carborundum Co. 


Branch, Office of Under Secretary of War. Paul Tyler, U. Niagara Falls, N. Y 


J: H. U. S. A. Ordnance, War Department. 


J. B. Johnson, , Chief, Materials tection, Air Corps, U.S.. 


Lt. Comdr. E. C. Forsyth, U.S.N., of Department. 
, ees Lt. Comdr. J. E. ‘Salliv an, U. S.N N. R. , Bur reau of Aeronautics, 


Navy Dept. Represented by Lt. A. M. Blamphin, U.S.N.R. 


Bureau of Aeronautics, Navy Department. 


Rawdon, Chief, Division of ‘Metallurgy, National W binges, | 


Procurement I Division, Treasury 


on 
Waterhouse, Consultant, iron and Steei Section, OPM. 


C. E. Stryker, Standards Coordinavion Branch, Aircraft Section, OPM. — 


Mines, W Yashington, | D.c. M.. Weigel, Missouri Pacific 


Bldg., St. Louis, Mo. 


L. Barringer, General Electric Railroad Co., Missouri 


Schenectady, 
Burgess, United Feld 

Illinois Campus, Urbana, Ill. 


W. S. Landis American Cyanamid tion, 1445 Summit St., Columbus, 


Rockefeller Plaza, New 


. Mansfield, U. S. Agriculture Corp., 61 Broadway, 


New York,N.Y. 
Oliver Ralston, Bureau of 


cearny, 
1942 Mar Lecture Connie 


COMMITTEE will select the 


Marburg Lecturer for 1942 has been “appointed. 


Under the rules governing t ‘the lecture, this group consists 


* C. W. Test, Steel Industrial Specialist, Civilian Supply Division, OPM. an. a member of the Executive Commitcee, 2 1 member of 


J. Hergenroether, Consultant, Conservation Substitution ‘Sec- 


‘K.D. Williams, Materials Engiinee 


Visitors at the Sept. 12 12 Meeting 
aes Dr. L J. Briggs, Director, National Bureat ca u of Standards. 
te S$. D. Daniels, US. A. and 
Goudvis, Mater 


AST MI 


6 on Papers and Publications. 


r Bureau 


Aeronautica 


_ Committee E-g on Research, and a member of Committee, 
personnel, 
- senting the respective committees in the order named, i 


follows: Past- President Ww. Mz Barr, Chief Chemical 
and Metallurgical Engineer, Union Pacific Railroad Co., 


~ Omaha, Nebr.; Manager of Testing 


9 


Arthur W. . Carpenter 


Laboratories, 1 The B. Goodrich Co., Akron, Ohio; ad’ 


| 


M. Leighton, State Geological 


— t the importance of this project | 
— present realization of the importanc th 

+ Lyman J. Briggs of the National Bureau of Stand- = 
R. J. Painter, Assistant to the Secretary, American Society for Teng 
— 

— 
— 

| 

— 
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Barr is serving as chairman. 
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Testing 
in a very obscure state. _ There i isa general recognition « of A _ plate being restrained by nuts C threaded to three bolts D. 

the fact that bolt tensions | must be dev eloped of a 1 high - arising from the base of the machine. me These bolts are 3/5 

‘ enough order to keep the flanges s from | being blown apart in. in diameter , threaded over their entire length, and - 


nt in the “applic able to it are screw jack and ball joint operating below, the upper 


by fluid pressure acting ov er an area equal to the isnandlli~n made of S. A. E. 1040 | steel, quenched and drawn at 550 F. = 


— "diameter (A, Fig. 1) of the gasket. The need is also recog- — ‘Such bolts have been shown to be capable of extensions as — 


als and 


pi, which shall be at least equal to the fluid pressure, as other- slipped over the bolts | form mechanical stops on w hich 
gemen: 


this 1 is 


In . addition to the above there is the fairly well- “recognized — reading to 0.0001 in., set for zero. ». Thes screw Y jack i is then | 


- need for still heavier bolting to produce a residual unit operated until the dial gage indicates. any desired degree 
Long pressure not merely equal to, but at least oneal. of stretch. As soon as the screw jack cez ceases to turn, - 


times the fluid pressure, to guard against a gradual dying stress- -decay_ ‘sets in, , as indicated by diminishing readings 


out c of stress within the ‘gasket proper. . This property of a of the dial gage. The dial gages at H are attached | per- 


q eB gasket is known variously as ‘‘set’’ or ‘‘plastic flow’” but ‘manently to the upper end plate, and rest on lugs attached 
very little i is known about its true causes or its extent. to the lower end plate —they read tO 0.001 in. and serve | 
‘This paper is an attempt to explore this property for — ‘to give ar rough “measure of the gasket compression ¥ w yhich 

cut from selacively rubber is not essential to the measurement of stress-decay but is 
included as an matter of interest. The key at J serves to 


ent the 4 — from under the action 


[inerals 
len are. 
of com- 


Memorial 

is to che bolts. 3 shows a stirrups: 


In order to av the use of | terms containing implica 
ological | tions which may not be true, the author proposes to use 


the term “‘stress-decay"’ in describing what happens toa mage to 


Ill 
Founda- | 
more or less extended period. gasket stress-decay 
olumbus, 
aa may be defined as the dying out of pressure exerted by the 
— 
rnational gasket against the confining flanges under substantially 
roadway, constant volume conditions. In practice, the volume is 
precisely constant, since the bolts are stretched, and 
the gasket s stress diminishes, the bolts relax. Stress- decay, 
as as used herein, may be defined as the dying out of stress 
di - directed against the gasket as a consequence of a minute 
% ‘gasket displacement in the Presence of stress- generating: a 
equipment w which has only a limited ability to “follow 
up. It follows that the stress-decay will be determined 
_ by the nature of the tightening : arrangements as ; well as by 4 
hod property inherent in the gasket or the flange. If 
_ bolts are employed, we may expect less stress- 
ane under a given set of conditions than when the same — a a 


load is applied by short, stumpy bolts. = F 


ointed. 
consists 


nmittee 


, re 
alt ‘ ‘The a apparatus used by the author (Fig. 2) consists essen- 
remical tially of a stack of five steel disks A, each 
other by four gaskets, the entire assembly Ci | zi 
Testing NOTE.— —DISCUSSION OF THIS PAPER IS INVITED, either site. 
tion or for the attention of the author. Address all communications to eg 
.T.M. Headquarters, 260 S. Broad St., Philadelphia, 


Presented at of Subcommittee VI on Packings of Committee 


“The 


nized for enough bolt loading i in excess of this to develop — high as 0.16 per cent for e: extended periods: w ithout taking a3 
2 “residual’’ unit pressure over the gasket area (B, Fig. 1) _ any measurable permanent set. _ set. . Lengths of steel tubing 2 


the fluid will w wedge itself into the interface. the flange assembly rests while the nuts are screwed down 
pf for ‘computing the number and size of bolts s necessary to finger tight against the upper plate, the bridge F is placed 


secure these combined tensions are hopelessly a at variance. Ps. over the omaed tips | of the bolts, and the dial gage G, ie 


— 
| 
rsonne 4 
als and 
and tin | 
< 


=~ 


0.001 0.003 0.005 0.007 
0003 0005 0007 0009 
Bolt Stretch (In 6-in Length), ir In. 


Fig. —Bolt Calibration 


screw and flanges; tem comprising 
dial gage supports, dial gage, pre plate, and un- 
: pony bolt ends. Since these are all of steel and all = 
same length, it might | would 


Total Load, p 


without any gaskets at a temperature of 158 F., and at an 
- initial bolt stretch of 0.0023 in. corresponding to a gasket 
- stress of 1160 psi. if gaskets had been present. — The log of 
_ the early part of the test Fig. 5) shows that there w rl 
some initial disturbance due, no to rate hell 
heating betw een flange assembly a 
after 1 \/. hr., however, the dial ent to v within 7 per 
cent of its original reading, retaining this error as long as 
_ the apparatus remained in the oven, but returning to the 
original reading \ w hen the he apparatus ¢ cooled. 
J 
re : Since our stress-decay readings have all been taken w willl 
g. 3. — Arrangement for C ‘libration the a apparatus still in the oven, it would have been proper 
ai rae ree apply this. correction; ; howev er, this was not done in 


nuts w hen an assembly containing the case of any of the tests subseq. uently eported, as it was 
four '/ye-in. _ gaskets i is being tested. _ The second vertical felt that the results w were of relative value only. ~ The term — 
“scale: shows the bolt load. calculated to the area ofal by ‘‘apparent stress- -decay’ might be: more approp riate for 


gasket, which is the size regularly tested. ‘the figures: reported. 


> the stress. test this theory, a test was run 


4 


_ As explained above, stress- s-decay sets in the minute the ; gaskets are iectidiad there is a difference — 
Screw jack ceases to operate. To get reproducible results 


the expansion of the gaskets and of an equivalent length © 


we find it necessary to wait 1 hr. during which the eo of the b bolts or dial- “gage supports, w hich v Ww ould tend to 
a = restored sev eral times to the specified value. _ By this cause an initial increase in the gasket stress as the appa- 


fratus heats u _ This effect, which is also present in the 
time the rate of stress- ss-decay has fallen off to a reasonable ratus: Up. 1s 


‘figure. — Asa further insurance, the apparatus is allowed © case of gaskets on commercial steam joints, ‘is obscured, in 
stand at room temperature another hour ‘end if the our tests, the variable metal expansion the firs st | 


urther stress~ -decay during this hour does n not exceed 2 


cent of the original stress, the test is considered as off 
toa satisfactory start. apparatus is then put in the 


even for 22 hr. at the specified temperature, and the stres 
ae decay read before removing the apparatus from the oven. 
oe includes, of course, the small amount of stress- s-decay 


which occurred duting t the first hour at room temperature. 
there is NO question ber changes i in the 


oT. 


— 


of stress- ‘some doubt m may as to their 
validity at elevated In the first place, the 
calibration is changed, although this effect is un- 
doubtedly small at the low oven temperatures employed, 
_ and does not affect the conclusions which are merely r rela- 
More serious is the effect of thermal expansion of 


m com 


> 
; q 
— 
4 

[ 

— 
a 


all 


and thereafter by edie ‘normal stress-decay a the  saleed from a | too liberal application of gasket: paste to 


gasket. It probably does, howev er, serve to reduce the both faces of the gasket. 
| final stress-decay figure. opposite type ‘oft test is to compare a gasket | in con-— 
ox Regarding the accuracy the tests tact with smooth, dry fle anges with a another gasket 
a o 4 were, , with a few exceptions, run in duplicate, and the which is anchored to the flanges i in 1 such a way that no 
nage 
resultant stress- -decay measurements have i in cases slippage is. possible. . The ideal wa ay accomplish | the 
checked to within 1 per cent. That is to say, if a stress-  latrer w vould be to the gasket to the flange, but 
se de decay of 38 pe per cent is -reporte the individual tests have good approximation and one more in accord with com- se 
of ae varied between 37 per cent and 39 per cent. A higher de- mercial practice is to employ a roughened flange. BS ao 
gree of accuracy could hardly be expected i in view of the ‘popul: ar type of surface | is the so-called “phonograph 


¢ complexity of the factors influencing stress-decay. which is created by a continuous spiral cu ut made 
i ‘For the series of tests about to be described, gaskets rin. | by 4 V -nosed tool on a V/oein pitch. . We have two sets 
in inside diameter and 2 in. in outside diameter were em- _ » of such flanges; in the one, the cut is made to 0 only about ; 
ployed, all cut from a single piece of press-cured sheet oo2-in. depth; in the other to about 0.015~1 in dept 
i thick, except in the case of one series of tests in which o. In the following, we tabulate the stress-decay v alues 


other thicknesses were employe ed, but in these cases also 2 obtained for the three sets of flanges in tests each invol ving | ar e 


the compound 1 is believed to be identical. The compound — — four 1 by 2 by ! ‘/ie-in. gaskets, after 22 hr. at 158 F. A 


is a relativ vely simple formula shown below: Initial gasket compressions are also shown. 
Bolt stre' stretch, in.. 23 


‘Same after oven test, average of two runs, 


ano 


at break, per cent will be seen that the stress-decay in the case of the 


; made that this compound i is especially heat .—- in contact t with the deep-cut | flanges is only one ae 
third of that with the smooth flanges. It follows that Be 3 R 


‘which influence stress-decay, “other than gasket least two thirds of thi the stress- ‘decay experienced it in the 
roperties. case may “be attributed to frictional ‘slippage as a 
Stress- decay is accompanied by c contraction the gasket and not to plastic flow’’ or any other 
in 


uently 
he thickness direction, with a corresponding increase property of the gasket compound, 83 15 60 frequently ar and a4 


t 
area. This increase in area can take place in either of _ incorrectly assumed. The performance of the “shallow 
C 0 ways: @® by lateral spread of the inner lamellae, ‘the cut” Ke flange is 1s s intermediate, as would be D€ expected . Hig gh 
he ft the rous h fl 


d to their respective | initial c¢ compression in the case of the rough flanges is 


flanges, or (6) by slippage a along: the flange fa faces. Ii It is im- , 0 penetration of rubber compound into the groov es. One 


- portant to know w what happens because, in the on one “fae oft in each of the first two pairs was prolonged for a a total ae 


238 hr. oven with results as follows 


4 


Shallow Cut 
friction at not in any way 
ee compound. — Most w riters on the subject seem to have 
assumed that stress-decay is the consequence of plastic — 
flow in the gasket material, although the importance of | 
Ag 
frictional slippage in the compression performance of 
cylinders ha n poin u vim i 
ber cylinders has been pointed out many times, the 
; most recent and — discussion — that of Kim- The rough flange i is seen to have maintained i its initial ; 
“d practical an answ er to the question | might be g given by | the finish _ Extrapolatiag the curves toa base-line @aco 
using: ‘smooth flanges” and lubricating, in one test, the aes * pel gives 626 hr. for the smooth flange ver versus 1688 hr. for 
= 
the gaskets with a glycerin-graphite grease, and, thea If the se gaskets were acenally a 
the other case, leaving them dry. Unfortunately, we pipe, 
find that, even under 1160. psi. bolt. load: which is the sur intervened, such growth: 


compresses nearly 40 per cent initia. 
being t to cause the gaskets to be displaced which the user can obtain shee same even 


Residual Load, Rate of Change Load, hour, 


: Load at per cent of per hour, 2 per cent o 


in some cases, to be forcibly ‘ejected from the a minor modification of tie flange surface i is. clearly 
during the course of tightening. It follows that, what- evident. 
pan’ ever might be the effect of lubricated surfaces on stress- a It may not be quite fair to. extrapolate these curves to 
such 4 an arrangement is s of n no value be- failure i in the manner indicated, since the were 
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substantially lev off after hr. In practice, how ev rer, nc Thus 


there is no w ay of av voiding some vibration, and in all tional c compression Some 2000 yand 4 000 psi. is seen to 


mechanical equilibria in which plays a part, the be less for the rough flanges. 


The 


‘ eae matter of vibration is very important. A test in which Ph spd is also considerable div ersity of opinion among 


‘hee the flanges were e continually pounded | by an electric buzzer { flange engineers | _as to the proper thickness of gasket to 
should give some very interesting 1g results. employ. Admitting ‘that the limitation ion to the use ofa 
__ Another seemingly obvious way to postpone gasket | thinner gasket is the accuracy and degree « of alignment of 
failure is to start w ith a higher : stress initially. | _ The proc- the ¢ flanges, the general opinion is that the thinnest gasket 
oe however, is seen to have limitations, since, if ‘the = that. can be used is the best. This conclusion »at least for 


crushing strength of the gasket were exceeded, | “‘stress- roughened flanges, is ‘supported stress- -decay d ata as 


decay" of the order of 100 per cent would occur immedi- follows (all at 1160 psi., 2 


cg ately. To throw some light t on this, t the tests on smooth, __ ye os 

shallow, and -deep-cut flanges. were repeated a at higher i Gasket” 
loads. Results are tabulated in comparison with vith the Thickness, Stress- Initial ‘Stress Initial 


 Stress- Initial | Stress-_ Initial | Stress- Initial 
y + Com- Decay | Com- | Decay Com- 


in 22 hr. pres- in 22 hr. pres- 
sion, | at 158 F., sion, | at 158 F., sion, awh as regard 


_Der cont | per cent Pre -decay is with the thick nearly 


is half the thickness being driven into the corrugations. As _ 


26 38 thickness of the gasket increases in relation to the 


Although i in all tests the stress-decay is “bound” ance approaches 
that of a gasket between smooth { flanges. In the case of 
higher for for the heavier stresses, both absolutely and as a 


askets between smooth flanges, the initial compres- 
"percentage, nevertheless the heavier loaded gaskets finish Pr 


sion increases with thickness, both absolutely and as a 
the test with higher absolute unit stresses, and are | hence 


, _ percentage, but there is not much difference in the stress 
farther away from their failure point, unless, as seems un | 


decay values for the different thicknesses. 
ikely, alo w show | ves as intersecting. 
Me 4 kely, a longer test would show the curves as intersect = 


~ Summarizin the above tests, maximum 
The rough flanges are seen to exhibit their usual advan- 
as follow’ ing stress-decay, and hence longest useful life in the 
tage over the smooth flange « at all loads. ‘. It is evident : that 


f ke dby: 


_ The compression figures are interesting 4 as s showing that Roughened ‘fle absence of 
the case of the shallow-ct -cut flanges, the corrugations fill 
with tubber at 1160 but j in case 


lubricating 
= 


Scientife Aids Sought by 


study may utilize i it for filling a major part of the experi- 
EXAMINATION has recently been an- requirement. 


nounced by sien Civ il Service Commission to recruit tech- Applications will be: many as soon as possible after <a 


on 
nical and scientific aids for various Government : agencies. _ are receiv ‘ed at the Commission” s W ashington | office until | 
Men and w women are ¢ need ed to » do research and testing Mad Mee 30, 1 1942. . However, since many ¢ of these positions — 


7 


are connected ‘with the National Defense Program, persons 
The jobs p pay from to $2000 a year. qualified for and interested i in these are 

Among the Government agencies that are to 


utilize remployment lists set up as a result of this exami forms, may be ‘obtained from the Ge il Service Commis- 


aie - or second-class post. 

“neering, Department of ‘Agricaleare; Bureau of Mines, | ‘hee, from the U. S. Civil Commission in Was 

_ Department of the Interior; and the Bureau of Standards, Ms ington, ee or from | any one the ‘Commission’ ‘Ss dis- 


iene 

Corps, _and the Navy in its laboratories. 
No written test will be given to > applicants. They: will 


be rated on their education and experience as shown in THE OLD Days any one missed 
‘their applications, subject to corroboration. = sl Se he had to wait two or three days for the next one, 

t show units of high- study unless additional a 


and usually was contented to o do so. Now if any one misses. 
one section of door out a — 
ete s what as brought us 


vid 


ay 


gs 
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had appropriate technical and scientific experience o 

2 high quality. Approved defense training courses may b 


2 R esistance o 


A study has been made of the 106 portland ce cements on which Ys elected, since the limited ¢ quantities mad Be cement ee 


precluded making normal consistency tests, as required 


Miller and Manson made comprehensive tests w hich they re- 
rw 
before the Society ie 1940." ‘The wes made the Federal brass machine ber 


upon 1:5 standard sand mortar specimens immersed in dium — 

sulfate solution. The relative resistance was determined by _ 
 Iength-change measurements and by the time required to cause 
a disintegration. . The calculated tricalcium aluminate content of 4 hae _ The wren surfaces of the heads were used as om 


+ 
the cements gave ¢ the best indication of their resistance to the “ane ence planes | for ‘measuring the lengths of the bars. aS: 


ak 


action of sulfates. | The tricalcium aluminate content of the Allo of the bars \ were stored in the damp closet for 24 hr. Boe 


cement was better correlated with the resistance of the 1:5 after which they were separated into two sets. psc 


mortar than it was with the resistance of the concretes tested by set of bars, made in duplicate, and identified as 2-day- 

man 3 represented the 96 cements received in the first lot. 
This se set was stored under water for 2 days before being 
pe immersed in in ato per cent s solution of NasSO,, individual 

‘containers being used. The other set of duplicate bars, 


as 7-day-cured, representing 102 out of the 106 
ILLER AND MANSON ’sstudies of the sulfate, 
cements, was stored under water for 6d ays a and then im- 


have ‘mersed in the sodium sulfate solution. ‘At the end of 
on 106 cements from which they rated the resistance all bars remaining incact were stored i )contain- 


cylinders. The series of cy linders was in Medi. The lengths of the bars were ¢ t 


_ cine Lake, S. Dak., the second series in a 1 per cent solution 0.0001 in. by means of ° micrometer-dial compa. 


magnesium sulfate (MgSO,), and the third in a 1 per The “measurements of before immersion in 
cent solution of sodium sulfate (Na2SO,). The compres- e “reference lengths” 
sive strengths of the first series of cylinders and the len ath with which comparisons were made of changes recorded — = | 
_ increases of the other two series were the criteria used by — atv various time intervals. The measurements were made ae 
them to rate thecements. 28 days as required by the specification, , and, in a addi- 


ies id 6 hs, and 1, 2, and 5 yr. from the time 
Miller’ and Manson furnished samples | of dese 106 ce- tion, at 3 and 6 months, and 1, 2, and 5 y 


‘ments to the National Bureau of Standards for tests to be of the bars. 
decided upon by the Bureau. proposed Federal Speci- Resurrs AND 


fication for sulfate- ~resistant cement was under considera- The data obtained o on the 1:5 mortar bars and the ratings 


tion at the time these cements were received, and since a of the cements, which r rcpeceent their relative resistance to > 


_short- -time test is required for the selection by ‘specification 4 sulfate action, are listed in Table I. The cements are ar- sci! 
~ of dur able cements, it was decided that the t tests of sulfate Dea. F 


5 — in the order yor content, as 
fesistance should be made according to to the = method of the 


at 28 days after preparat n. Inthe p investigat der that 
y pre} ior resent inves igati expansions of the mortar bars for 5 yr. 


ban the he immersion and accompanying linear expansion meas- in ‘the sodium sulfate solution are given in columns 3. 


urements were tor yr Similar ‘measurements for the 3- and 7-day-cu ured bars, respectively Whe here 


disintegration occurred in less than n yr. number of 
reeks which had elapsed a at the time when | measurements — f 
could no longer be made, are listed. _ For such specimens 
= last “measured « expansions is of the barn rs, before disinte- 


= _ ‘The bars, 1 by 1 by 6 in., were made of a : 
_. ment and standard Ottawa sand i in the proportion ss 5 a 


i mixed with 9.3 per cent of water by weight of the x 
NOTE. —DISCUSSION OF THIS PAPER IS INVITED, either for publi- / mortar bars 
cation or for the attention of the author. Address all communications cued at 3 , and 7 ree were cape as follows: 
e A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. _ bars which sesinined sound at the end of 5 yr. 
Assistant Materials Engineer, National ‘Bureau of Standards, Was 
ington, * The 3CaO- Al,O; values are those given by Miller and Manson. They 
He. Dalton G. Miller and Philip W. he “Tests of 106 Commercial _ were computed from the lime, alumina, silica, iron oxide, and free lime 
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@ Insufficient cement for the preparation of both day and 7-day cured mortar 
disi tegrated at the end of hence no expansion measurements were made. 
“signed ti Te DCTS beginning w 
order of the of their expansion ‘at that a 


ere 


last measurement prior to the series of 


-fatings, therefore, the low numbers indicate high ‘sulfate | 
and the numbers, low sulfate resistance. = 


' ee by a averaging the ratings of the 3 3-day and of the 7 7- 
day bars, arranging the resulting values in order ¢ and soe 
consecutiv vely. __Thus the cements: rated 


3 aI 

for up t 45 are reasonably: Ww ell 

Py Be ond this the relationshi » becomes more scattered. ak se 

For convenience in: comparing the final 1 ratings softhe1:5 | 


mortar bars with the results obtained by Miller and Man- 


son, their ‘concrete ratings are given in column 11, and 12 8 10 2B 4 


their cement reference numbers are listed in CoA, per cent 


n of Concrete Rating to Computed CA | Con 


BY 


1:5 Mo “an Ratin 
of Concrete and 1:5 Mortar tar Ratings of he 


3 A 


669 F ne 
594 

405 
300 

beeween the ratings of che 1:5 mortar 

| the ‘‘concrete”’ cylinders is shown in 

| there is considerable scatterin 

the bar which required the longest period, short of 5 a defini ering of points, 

to di of 5 adefinite trend in their arrangement is indicated. In gen- 

438 
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TABL E CRETE” RA TINGS OF C Cc EMENT s AS ESTIMATE D TABLE — 1:5 MORT AR RA’ INGS CEMENTS AS ESTIMAT ED 


“Concrete” | W ith E ating, With Expansion Not More than 


a 
4 per cent | per cent | per ce per cent | percent per cent 


21 to 30 


51 to 60 
1 to 80 x 
to 106 0 


41 


oe These groups are made up by rearranging the ‘‘concrete” ratings in column _ @ These groups are made up by rearranging the ratings i in column 5, Table, 


eral, cements , showing high mor mortar ratings also show high expected i in Fig. 3 than in Fig. 7 a’ A. second factor i is the 
ratings. There are, however some notable high density of the ‘concrete’ cylinders « contrasted with 
er - exceptions. (3 For example, the cements used in tests Nos. | t the high porosity of the mortar bars. _ There is is probably a 3 
‘ _ 58 and 63 (column 1, Table I) have final mortar ratings of | c much greater v variation in the density of the ““ concrete” 
48a and 45 5 but “‘concrete"” ratings of of gs and 20, respectively. = specimens made with different cements than in the den- 
Nevertheless if a certain limit be set to the concrete rat- "sity of the 1:5 mortar bars. | The latter provided a a rela- 
ings, « the preponderance of the mortar ratings of those _ tively uniform structure throughout their mass for expo- 
>: cements will be of equally y good rating. _ For ex- sure of the cementitious n material to attack by the > sulfate 
> 
es ample, _ if we consider the twenty cements with a concrete solution. Another factor is the : strength v which the s speci- 


rating of 20 or better, 15 will also have a a mortar rating of | men has attained at the time the expansive f forces induced 


20 or better and none a worse rating than 40. Of those 20 by the sulfate solutions become significant. In the lean, 
_ cements with a mortar rating of 20 or better, 15 have a con 
‘with a mortar | Seve porous, 1:5 mortar bars, the solutions make contact with 


_ concrete rating ¢ of 20 or better and ¢ only one with a con- the paste throughout the specimens bef before the latter rt have 
crete rating as high as 42 . The same approximate ratio had time to. develop : an appreciable | portion 1 of their poten- 


of good to poor « cements holds no matter what the limit tial strength. . In the concretes, on the other hand, hydra- 


BF set, the ratio of p poorer cements s decreasing a as the num- tion of the cements has proceeded unhindered for a con- 
ber accepted is increased. siderably Jonger length of time before appreciable 
- Comparison of the relationships between the ratings — _action on'the paste can begin. Considering the differences 


o obtained by the two test methods and the calculated GA in experimental conditions, the agreement between the 

contents of the cements is given in Figs. 2 2 and dis- “‘concrete’’ and mortar ratings indicated in ‘Figs. 1, 2, 

# tinct trend, but considerable scattering of points is show 7 3 is better deni ‘might have been n anticipated. a) a 
in Fig. 2; the 1¢ relationship be between calculated CsA content nt calculated C;A content furnishes an excellent 


and the mortar ratings given in Fig. 3 Is much better. tion for for Tejection: of poorly resistant cements. limit of 
5 per cer 


_ There are several factors contributing to the differences 5 per cent calculated C;A, as incorporated in | Federal Speci- 


exhibited by Figs. 2 and 3. First, the “concrete” cylin- fication SS-C-211 for Sulfate-Resistant Cements and also 
se were subjected to the action of solutions of a type V of A.S. T. M. Standard Specifications for Portland 


sulfate as w well as of sodium sulfate. , Itis is known that the Cement (C 150 - - 4D; 3 rejects all cements with a concrete 

a “magnesium salt is capable of decomposing both hydrated — ing poorer than 40° and all but one with a tating of 
calcium silicates and aluminates, wh hereas sodium poorer than 2 23 The sa same limit r rejects all with ar: 5 more 


attacks only the aluminates. Consequently a a better cor- | 
31941 Supplement to Book of A.S.T.M. Standards, Part II. 


relation of pris: with calculated haa content aie be 


— 


‘Fig. 4, Between Computed GA 
oi the Cement and the 28-day Expansion of the 3-day- 
J to the points indicate the group 
| of Table If] into which the cement falls. The dotted line in- 
dicates the limiting value of 0.075 per cent t expansion. 
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rating poorer than 29, a and all but two w vith a rating tically eliminates all cements poor (with rating 
rer than 16. However, in each case a large number of poorer than 30), but it also eliminates about as many resist-_ 
 gesistant cements are also rejected. cements (of rating: 30 or better). The other criteria” 
In Fig. 4 the 28- day linear expansions of the mortar bars, , accept more of the resistant cements, but, unfortunately, 


cured for 3 days, are plotted against the computed C;A con- some of those that are not resistant. For example, the . 
tents of the cements. The proposed Federal Specification 1 7 per cent limit for the calculated C3A, by * “concrete” rat- 
Be 


would have limited the linear expansion at 28 days too. o75 : ing, accepts 25 5, of the first 30—but also accepts cight that 
“per cent. _ Points to the left of the dotted line in Fig. 4 a are less resistant, sev ven of these in. from 


‘represent cements conforming to this limitation. There 80. 


is little relationship between the variables, the points 


being well scattered. The 0.075 linear expansion limita- q | 
does, how eve er, » limit the cements to those that are 


rating of F453 of the 2 23 accepted, onl, "were rated poorer their tc tests of 3 groups of 2 by in. “concrete” cylinders 
30. Howev er, the criterion rejects II cements rated stored in I per cent solutions of NapSO, and MgSO,, re- 


better than = spectively, , and in Medicine Lake, Dak.). The sagree- 
Tables II and III have been prepared co illstrte the = ment is better than might have been expected, however, _ 
cements that would be accepted by f four criteria:  alimit- si mortar bars were exposed to whereas 


ing linear | expansion of 0.075 per cent, and limits of 5,6, the concretes were also ‘exposed to — which | attacks © 
and 7 per cent for the calculated content. In Table different constituents. 


sulfate | the cements are - grouped i in the order of their concrete rat- The Miller and Manson - ratings, obtained upon a dense 
€ speci- 4 ing and in Table III are grouped in the order of their 1:5 concrete, would be expected to have a different order than | 


nduced | mortar selection of acceptable cements in the ratings obtained on the very porous 1:5 standard 
lea 


i e same distribution for each sand mortars. - One factor is the difference in the salts to” 
ct with the hus a 5 per cent | limit for the calculated which exposed ; another the great difference in 
er have GA content accepted : six of those in the first ten by the | density. The density of the concretes greatly slowed the _ 
‘poten- | concrete rating and six, two, and one in the second, ‘third, | penetration of the destructive salts to the interior of the 
hydra and fourth groups. The : same criterion of 5 per cent for specimen, which not only directly slowed the attack by the 
a con- } ~ the calculated C;A content accepts seven, six, and two in _ salt solution, but also gave additional time for the attain- 
remical the first, second, and» third groups by the mortar rating. ment of strength before attack. | 
erences | By either method of r rating, either the concrete or the —_ Limitation of the calculated C;A content of the cements, 
sen the | 1:5 mortar, the 5 per cent limit for the calculated C;A con- or of the 28-day linear ir expansion: of the 1:5 mortar bars, — 


ent is the most severe criterion. . By either 1 rating, the will eliminate cements of poorer resistance to o sulfate ac- : 


a .075 per cent linear expansion and the 6 per cent limit for “tion. x . Limiting the calculated CsA content to 5 per cent 

t crite. the calculated C;A content are slightly less severe than the as required by Federal Specification | SS-C-211 for Sulfate- 

limitof | 5 per cent limit for the calculated CyA content, and me masene Ce Cement and also by type V of A.S.T.M. Specifica- 

1 Speci- | approximately of of equal severity, one to the other. Inthe tion C 150 will eliminate all the poorly resistant cements | x 

also by ‘mortar group the 7 per cent limit for the calculated CsA but also eliminates as many resistant cements as are ac- _ 

ortland content is just slightly less severe than the 6 per cent limit. a cepted. The limit of 0.075 to the 28-day linear expansion — 

oncrete i: _ On the other hand, if the concrete erating is the * standard” is approximately : as a as a limit « of 6 per cent for the 


Seo the 7 per cent limit for the e calculated CsA content i alculated CsA content. Such a a _ lessening of the r rigor of 
ewer of the resi resist- 


number 0 of cements 


A content prac- resistance. 
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dustrial Materials de Industries; Metallography of A 
loys; Two Summaries covering “Magnesia in Brazilian 
Turouca THE exchange relationship w ts,” and Composition of Brazilian Cements” 
M. shares with engineering groups in other — Specifications for Portland Cement and Modem 
r countries, publications of such groups are receiv ved in ex- - Tendencies on the Subject; Diatomaceous Earth in Brazil; — 
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Diagram of Ma llea 
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malleable iron has been 
gated. Thomas Gray working at Rose Polytechnic about specimen is customarily | used for acceptance testing. 
‘thirty-five y ago ‘specimens of rectangular that connection it was occasionally noted that the Stress- 


cross-section, Uy by I in. , using the automatic stress- strain curve had a somewhat unusual! form as shown j “7 & 


“4 eo strain recorder of his own design, later manufactured by — ae ‘Fig. 1 . The curves . A, B, and C of this figure are identical 
Richle (Riehle-Gray), found a smooth curve. Robert save for the scale used for strain. In about three- -cighths 


years using the then standard A.S.T.M. specimen might almost be interpreted a: as a yield point. 
again obtained a smooth curve. . The matter has been cor- ‘This point is observed only on machined specimens the — . 
 roborated by the National Bureau of Standards’ curves diameters. of which at r any section rarely varied by more 
in the Symposium on Malleable Cast Iron by the 0. 0.0005 in. in a nominal 0.505-in. diameter and then 
and by Landon’s results in the 1940 only if the specimens are perfectly straight (not more than 


: McCormick working at “Rose Polytechnic some fifteen of the cases” observed there is.a slight inflection Which 


KS S.T.M. Proceedings, probably by many others. All a few thousandths of an inch out of line at the center), 


these investigations we ot unmachined cannot be detected unless readings are taken at very close 
specimens. one intervals, 0.002 in. inch of strain | or 250 psi. of stress, 


+ In connection with the work -of the author on Young’s s It is our impression that when it is not found the reason 
modulus of elasticity presented ; at the 1941 Annual ‘Meet- i is that it is obscured (a) I by lack k of straightness, ®) by | 
ing of the Society* it appeared well to investigate > the form A lack of uniformity of cross-section, and (c), most impor- — 
of the complete stress-strain curve. i Since the modulus of tant of all, by the fact that the decarburized zone has ; 

_ elasticity cannot be satisfactorily determined on unma- different stress~ -strain relation from the undecarburize 
_ chined specimens, it seemed desirable for purposes « of com- zone causing the extensometer to read a sort of integratio 
of n many stress- relationships | unless the decay 


- cation or for the attention of the author. Address all communications a n Vv 
A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. point | inflection has been confirmed i ‘the Cleveland 
_ "Manager of Research, and Research Metallurgist, respectively 
National Malleable and Steel Castings Co., Cleveland, Ohio. 
_-® Proceedings, Am. Soc. Testing Mats., Vol. 31, Part Il, . 317 (1931). ee 


laboratories of the Aluminum ad of America wing 


— §R. D. Landon, ‘‘Stress-Strain Relations for Malleable Cast Iron in 

_ Tension with Special Attention to Yield Point Determination,’ " Proceedings, 
Am. Soc. Testing Mats., Vol. 40, p. 8491940). 
4H. A, Schwartz and C. H. Junge, ‘“Young’s Modulus of Elasticity and m 
Some Related Properties of Masprials, Soc. 


curves and | is no doubt Pemcequncy. 3 To the best of 
our knowledge and belief 


Testing Mats. Vo never give this form of curve. 


vield Strength Defined\ to 3 per cent proportion: 
as 0.5 er cent. __ al Dividers Above 
(34 600 psi.) —— 0.0! per ce 
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= heat of the fuel, (3) the of 
the pieces and of the aggregate, ® the rate at which the 
ds apparatus for the determination of the ignition a. oxygen or air is brought into contact with the fuel, and — 
(5) the rate of heat loss to the surroundings. | Chemical 
and physical changes, such as melting and decomposition ait 
_ of bituminous coal, may occur as the fuel is heated."" 
os An ignition temperature of a fuel cannot, therefore, be . 
considered an independent “characteristic; but ‘such 
perature of the at the crossing point is noted and the temperature a aw hich the rate of oxidation at attains some definite 
are related by the Arrhenius equation for the eat of the - value under standard conditions may be a a useful | criterion: of. 
‘rate of reaction to the temperature. performance of the fuel in combustion equipment. 
The results are expressed as Tis and Tys which are eis nee it Many v workers have proposed apparatus and methods | 
tures at which the temperature of the sample crosses thatofthe = for the determination of the ignition temperatures of coal 
and coke. Ret 


furnace w hen ‘the rates of rise of the of the 
the Bibliography The majority have had the 


common feature that they passed. air or oxygen through a 


vestigation, principally on bituminous coals, show me 


variations in the rate of supply of ox oxyg gen or air, variations in th Sek ee vi 
. bed of the fuel being heated with observation of the rate 
concentration of oxygen, variations in the rate of heating of the 


furnace, Variations in the or in the of the sample, increase of the temperature of the furnace and of the fi 
ns in the t » at the ora: fuel. The measure of of the ‘ignition temperature | has been < 
r variously that temperature at which the two temperature 
size of the of the fuel investigated curves crossed or that temperature at at which t the ‘rate of 
— terially olen the ‘results but for the same size of particle a rise of the temperature of the sample | reached some given 
value. Each worker or group has introduced certain 
modifications i in the apparatus or method, and data show- 
f 4 
sate burned on grates but it ising the order of duplicability among different laboratories, 
__ expected that this gap can be bridge j 


which should be of high order for a to be consid- 


different No predictions a are ‘made a as ‘to the utility of the 


discussion of the theory of the determination of the 
ignition temperature by the he crossing point method, Sebas- 
tion of coal and ed that different coals tian and Mayers (24) have listed the following ‘requir 
aad cokes « exhibit varying degrees of ease of i ignition | and ments of an apparatus: 
many | have suggested that a standard method for the ede- 
“termination of the ease of ignition or ignitibility or of the acient Oxygen must be supplied by the ‘oxidizing 


stream so that its concentration throughout the coke 
igtition 


temperature of coal and coke would be desirable h 
and useful in the classification of fuels. The ignitibility — here is effectively constant at the ignition point. = 
.= ‘2. The gas stream must reach the temperature of the 


and i ignition temperature of a fuel may be de nedinvari- 

ous ways, but for the purpose of this paper that which coke hee before i comes in contact with i ely ind 


been agreed upon by Subcommittee XVI on Igniti- 
-bilgy of Coal and Coke of the Society’ s Committee D-s5 by: cemperature rise and not be issipate 


on n Coal and Coke will be accepted. It 


an "The ignitibility of a fuel is that characteristic which 
% 

determines the ease with which the fuel may be brought 

t0a condition of self-supporting, ac active oxidation. The 


i niti ilit 7 
pet ignitibility is gove erned not only by the inherent ‘chemical — increase of f coke temperature.” 
characteristics of the fuel that determine its rate of 


a tion at various temperatures but also by the physical char- * authors then Rimini apparatus and method of 

acteristics of the fuel and i its surroundings that determine — calculation of the results that meet the specified condi-— 

the rate at which it can be heated . Among) these phy: sical — tions. _ They show that the crossing point and the rate of © 


en are re) dl the size of the Per rice » (2), the rise of the temperature of the fuel ; at the crossing point 


* Presented the Annual Meeting, Am. Soc. may be related by the Arrhenius ¢ for the ¢ depend. 


Mars , Chicago, Ill., June 23-27, 1941. ence of reaction: rates on | 

Supervi isor, Fuels Division, Battelle Memorial Institute, 
of Fuels Division, Battelle Memorial Institute; 


what the i ignition point is reached. 
The curves representing coke and 
anes cross sharply ‘enough to permit precise de determi- 


nation of the ignition temperature and of the time 1 rate of 


ineer, ue ivision an 
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C.R.L. Ignition Temperature Apparatus. 


“age 


GROOVE - BRO 
FROM 3/32" HOLE 
ORILLED TANGENT 
TO 7/16" HOLE. 


—SIL-O- CEL] 


JOHNS ~ MANVILLE 
C-22 BRICK . 


.—Dimension 


SNITION POINT FURNACE Ss! 


NO 9 INTERCHANGEABLE 
GLASS JOINT, 


1Smm. DIAM 


> ~ 


-_—7mm. DIAM 


GALVANIZED 
SHEET IRON. 


—» 


COVERE 

WITH =ALUNODUM 


5mm DIAM, 


nd Reaction 
Octo 


4 4 


ALL DIMENSIONS GIVEN 7 
ARE OUTSIDE DIMENSIONS. 


Fig. Fig. 2.—Two Ignition Temperature Furnaces as Set Up at. 
| 


required to force the gas throug 
each re 
check whether leakage has occurred in any part of th 


System. 


4 Because of che pra this. apparatus 


method, the present investigation 

with their trial with only such modifications as might” 
them but wo ould not change their 
bases. Investigations have been made of the effect of 


variation in rate of of or air, 


means for variation of the rate of hea 
A wattmeter with a maximum range of 1000 W . is desir 
able. 1 For coal, sulsable rate of heating i is obtained 


fee the rates of flow used. 
= ~——_ manometer in each line indicates the static pressure 


action tube is placed an flowmeter 


_A continuous variable transformer is a “conveniet 
ting of the furnace. 


on. 


nput of 650 w.; for coke, 1000 w. are to be preferred 


‘or coke as used for poe laboratory determinations, ofthe = Two determinations are normally made simultaneously 


- application of the method to coal as pulverized for firing 
under boilers, and of the relation of t the ee surface of 
coal to the ignition temperature. 


1 shows schematically and not to scale the ap- 


paratus used; Fig. 2 shows the arrangement of the tw i... 
furnaces and accessory equipment; and Fig. includes 


scale of the copper cylinder, its in 


4 


temperatures are measured. The farnace i is 
with 60 turns of No. 19 gage chromel- -A resistance wire 


two layers of asbestos paper, coated on the 


pre with a slurry of No. 563 alundum cement, wrapped — 
“tightly around the | copper cylinder compensate 


varied as follows: 


the heat loss from the of ‘the furnace, the pitch is 
aa: First and sixth inch—12 turns per inch ee 
and fifth inch—10 turns per inch» 
Third and fourth inch—8 turns per inch 
coating  alundum cement covers t the windings. heir 
resistance, ‘including the leads, is 24 ohms, 
are No. 28 gage chromel- P and 
—alumel wire mounted in 2.0-mm., , outside diameter, two-- 4 
: hole porcelain tubing. _ The bead ‘of the thermocouple for 
measurement of the furnace temperature is turned ‘to bear 
against the glass reaction tube. The thermocouple for 
"Measurement of the temperature of the sample is inserted 
: through the lower p part of the reaction tube with the leads 


sample 


“oxygen to the at rates Air supplied 
from a 3-gal. bottle by displacement with tap water whose 

i is controlled by a needle valve. Oxygen is supplied 

¢ directly from the oxygen cy 

that. storage over water resulted in an | appreciable change 

2 in the oxygen n concentration. Bath g: gases are passed over | 

and through capillary flowmeters for determina- 


oF t . in diameter 


he rate of flow; a capillary o. 0.5 mm 


of 
packed 


one at a rate of 
other at 50 ml. 


brought out the legs of the Tee. The jane 


n one furnace. - Duplicate samples o of the fuel, tot the ae 
1 in., are p 


in the tube by dropping a glass 0.7 cm. in 


iameter and 35 cm. long, weighing 31 g. .., three | times — 


h the sample. On top of = 


he sample from a height of 8 cm. Air is passed through . 


rate of 85 ml. per minute a and oxygen through the 

‘50 ml. per minute. After the electric current is 

mperature readings, of the sample and — 


turned on, four tem 


of the furnace for each reaction tube » are made a at 15§-sec. Be 


adjusted 1 to Maintain constant rates of gas flow. 
_ At the close of a 
dismantle the apparatus to remove the sample as this may 
be conveniently done as follows: The tube with indicating 


flowmeter at the ‘top \ of the reaction tube i is replaced by a 


_ determination, it is not necessary 


furnace and the are observed | and valves 


right-angle tube over the end of which a crucible or beaker — 


may be held to catch the sample. _ A stopcock, not shown, 


in the tube leading the air or oxygen to t 


he bottom of the 


reaction tube is closed and a tube connected to a source of © 
compressed air is connected to the Tee at the extreme bot- _ 


‘tom of the reaction n tube; 
‘means of a shor 


this Tee is ; normally closed by 
t length } of tubber tubing and pinch clam 


_ The sample i is thus blown out by compressed air. Enough 


slack is left in the thermocouple wires and other connec- 


tions that the reaction tube may be lifted from the furnace 


far enough to see whether the sample is completely re 


moved. If it should coke and adhere to the ne glass, : a small 

brush may be inserted from the top to loosen the ec coke. ae oe 


M CALCULATING 


RTHOD OF 
As defined, t the i ignition temperature of a a fuel, 


the ea pressure of the oxygen, are sie: against the 

reciprocal of the absolute temperature of the « crossing 

points. — The temperature for any gi 


a 


gives for average coals a rate of rise of approximately 15 
C. per minute in oxygen or air and because 1 the datter be- 
comes approximately 75 C.. per minute when corrected for 
the partial pressure of the oxygen in air, r/o. 20 » Se 
UL & 


ven rate of rise may 
Oxygen is _ then be interpolated on the straight-line curve. 
linder as experiment t proved —_ Because a convenient rate of heat input to the furnace 


§ 
| E = activation energy, an 
— temperature in degrees — 
| 
| in the extent of packing 
ME | heating rate, of changes in the extent of p — 
—. 
. 
a cylindrical copper block bored corded every 1'/2 
h two holes for the glass reaction tubes alongside of 
| 
a | 
4 4 
CHANGEABLE 
| — 
—— 
ratureof 
FOne-half inch below the wound the sample reaches some specified value. Because the 
No. 52 mesh wine of heating of the furnace necessary to obtain a given rate 
around the porcelain until it fits closely in the g f rise of the temperature of the sample at the 
— serves as a support for the a t cannot be predicted in advance, the logarithms o 
is used to make a column 1 in. hig 
a thermocouple is in the center of the sample.  &§ 
| 
> 


Sample Pittsburgh Seam Coal 
ges Watts to furnace No. 2 = 700 w. 
Rate of —— flow = 50 ml. per min. 
Rate of air flow = 85 ml. per min. ~ 
Barometric pressure = 29.29 in. Hg 
5 Line voltage = 220 v. 


Position 8 Position 10 T Position 11 


i. 


liters 


0.70 


rise of | the semperacure of the are and 75 C. 


point and — of the temperature of the rage from the 
experimental data. This was tried by the authors, but — 


ad was rejected in favor of a graphical method because the 


aa Room temperature = 22 C. 
urnace voltage = 135 to 137 ve 


Date, December 29, 1939 
Size, 40-60 mesh ose 
Sample weight = 
Centimeter head = 11.5 
Centimeter head = 7.7 (No. 1) 


aa 


41 


“09 
| 


i 
315.0 


— 


Rate, ml. per min. 
| Reading, liters | Time, min. | 


Table shows the data deter. 


aa obtain the crossing points and slopes in oxygen and on q 


alte _ The data are plotted t to such a scale. that the 


_ temperatures an crossing points can be read to the nearest ; 

quarter degree Centigrade. Figure 6 shows how t the 
rithms ns of the ‘slope, divided by the partia pressure of 
the oxygen, obtained from Figs. 4 and 5, are plotted against 
the reciprocals of the absolute bees peg to obtain the 
values: of 227 and for of 275 C he activa- 


FURNACE TEMP. 


‘SLOPE +L201¢ 


| 
Fig. 4 —Graphical Solution of Crossing Point for Test Run} No. 


Seam Coal i in Oxygen 


— 
we i oal Rese ypted the prac a n the grap 
and of Techno and T75 wh poin 
the results a 
— 3 
— 
— Graphical Solutio am Coal in — 
— Graphi burgh Sea tober 1941 


bad — 


ia Oxygen and Air Rate on Crossing Po 
burgh Seam chosen by the Coal Research Laboratory as suitable rates. 


2 ee Beek. It is seen that the variation is greater in air than in oxygen 


energy, E in Eq. 1, is calculated as 182 200 pern me that the rates chosen by Sebastian and are en- 
_ or the particular sample asfollows: = 


olumns ONG ‘Te and T75 assumes a linear relation between log (1/p) 
Tossing Approximately 300 ‘determinations: have been made. a and the reciprocal of the absolute te temperature of the 

e re Most have been on bituminous coals but a few cokes have crossing point. For purpose of confirmation of the find- 


been included. Sys' stematic investigations have been made of the Coal Research Laboratory that this relation 


plotted numerous factors that affect the results obtained. held, se series of determinations was made on | 40-60 

and air, | Pittsburgh s seam coal with the gas stream contain- 

hat the — ings from 10 to 100 per cent oxygen. the 
Figure 8 shows that all the points except those using 
of | the ‘stated requirements of ‘this is that per cent oxygen fall satisfactorily close to the straight line. 


nnough oxygen should be supplied to the sample that it 


concentration effectively constant throughout 4 ‘the 


ain the sample at the. ignition point, but. not so high that wae Figure 9 shows the ‘tesults of determinations on the ra 


activa- | ciable amounts of heat are from the ‘sample. 


i. @- 56% OXYGEN 


&- 35% OXYGEN 
@- 10% OXYGEN 4 


isa 190-186 
‘ CROSSING POINT, DEG.CENT. 7 «FURNACE HEATING RATE, 
8. —Results of Tests on 40-60 Mesh Pittsburgh Seam Coal : Results of Tests on 40-60 Mesh Pisienegh Seam Coal 


— 

— 

—— 

ples of 40-60 mesh Pit - 1. 
— 1 Pittsburgh seam Co% — 
flow of oxygen and air well below and ; : 

ua 


LSA 


Sample i in Air 


Slight 
Normal 
Normal | 
Norma! 
Excessive 
Excessive 
Excessive 


16.2 | 


wal 


temperature, to” using both air 

and oxygen at each rate “of heating the exception 

the two heating rates below 500 W., the values of Tis 


remain reasonably constant a as the heating rate 


increased, although the points v vary continuously. 


AND 


the effect of the degree of packing of the 

é aon in the reaction tube, four series of tests were made — 

40-60 .mesh Pittsburgh seam coal with varying 


: no packing, Q) packing, (3) normal 


Table II presents the results obtained. 7 The dl close 


agree 
ment of duplicates under each condition and of the aver- — 


packing within the rather 
= essential difference in the results obtained. 


To determine the effect of change in the height of the 


limits used makes" 


‘sample below and above the standard of 1 in. normally 


used, determinations were made 
| The ti rmocou 


! in. _ above the bottom of the sa 


ithin these limits 


"portant w 


—RESULTS OF IGN 
BURGH SEAM COAL SAMPLES OF VARYING HEIGHTS. | 


hen 


| 272 


269 | #13. 
265 


269 | 14.5— 
268 | 13.8 


17.0 
+) 

16.4 


223 


Bucking board 


Disk grinder, 1 


of 
for the 40-60 mesh ‘samples follows: A 


h carborundum w was — on top of the ' 


cause of the 


MPLES PACKED TO VARYING EXTENTS. _ PITTSBURGH | 


IN 
is. Minus 200 
E Mesh, 


per cent 


Specific 
Surface, 
sq. Cm. per g. 


deg. Cent. 


Disk grinder — 4 


eam Coal 


- ocahontas No. 3 


Roll crusher 

lectric coffee mill.... 
Hand coffee mill 
Bucking board 


1480 
2530 209 
i 2630 
210 
208 


3870 
3530 
OF SAMPLES ‘PassinG No. 


Disk grinder, 2 

As with any other c 
a i 

sample, but i in the preparation of a sample | passing the 40. 

mesh and remaining on the 60 mesh sieves, approximately _ 

one half of the coal must be discarded as minus 60 mesh ~ 


coal despite careful stage "grinding. For this reason, a 


haracteristics “Ge a ‘sample of coal, 


sample of such close size limits cannot be truly representa- — 


culty, samples passing the No. 60 sieve can be | prepared — 
- for the determination as for other “laboratory | tests on coal. 
Sever: eral alternative methods ofa ‘minus 


) An coffee 


Ya mill, the bucking board, (4) 
roll crusher using stage ‘crushing, and (5) a disk grinder. 


gnition temperature | should be that of the | “entire 


Cent. 


tive of the original sample of coal. To avoid this diffi ; 


for the several conditions show that the extent of Table IV presents the results obtained for Ts and T;s, the — 


percentage passing No. 200 sieve, and the specific surface 


in square centimeters per gram. - The: surface was 
mined by the air permeability method as des: 


The procedure in making these tests was changed a 


> mesh 


deter- 


cribed by Lea 


rather wide differences, foe the samples prepared by the 


sieve in the specific surface—almost three to one 
the Pocahontas coal—the ignition temperatures were “not 


The differences were greater for Tr 
than for Ty, a maximum of 9 deg. for Pittsburgh coal and 


greatly different. — 


‘Ig deg. for Pocahontas coal. _ The two samples of the 
latter coal prepared by the disk grinder were ¢ prepared be- 

particularly low result for T7s_ on the first 
sample j prepared. The second sample Prepared | by a a a second 
Operator checked with the first, in 


— 166 | 223 | 208 3.3 | 270 
4 
4 
grinding nt methods, ft, for the 
— hard and ods of prepa 
ong, WC1g ly One ve methods ing the No. 
— metah a glass d ten tin in the tube. | ; 
‘onto the sa 
é 8 cm. o 
— 
] of 37.5 8 
q was left d on top of t intubing. 
of the sample sts. iece of porcela 
emneratur. in all he close ed on a pi 
on temperatures. f two det s for the detert a 
et ble IV are the indicate that s ctober 1941 


«Rig. 11.—Relation of have for 


FU POCAHONTAS PITTSBURGH MILLERS INDIANA 


—Results of Ignition Tests on 60 Mesh Coal: ‘standard of 
pr r or andar rates. Or 
pared with Tests on the 40-60 ‘Size. essures fo he = 


oxygen and air through the coal were as great as 15 in. 


mercury. 1 Mercury was substituted for water in the ma- 
tion of the ignition ‘temperature may be safely pre epared i: 
nometers on which the static pressures of the the 
the standard | equipment by which minus 60 mesh samples 
are normally prepared for other laboratory determinations et. Pa 
Table V presents the results of i; ignition- temperature 
on coal if care is taken to use stage grinding and avoid id the | 
prt ‘terminations on three coals both in 40-60 mesh size and 


Figure 10 shows for a few typic al _ a comparison of 
YP Because of. their large specific surfac e, the pulverized 


values obtained for Tis an and Tr with 40-60 mesh and _ did th 
minus | 60 mesh coals. w would be expected from samples lower i 
60 mesh samples except for for the Illinois coal. The 


a Mfercace in the specific surface of the : two sizes | of coal ¥ differences for the two sizes were greater for Tu than for 


the ignition temperatures were found to be lower for the 
Tis. A complete explanation of the close ‘agreement of 
|g 


‘atures | minus 60 mesh coal; the difference amounted to as much 
. the. ignition temperatures of the two sizes of the Illinois — 


Seg. for Tis and 48 deg. for Tis. Little coals is lacking. It was at least partly due to the fact that 
puly erized coal had a relatively low specific surface, 


a Y: found for the Indiana No. 6 coal which had the lowest 
ote | _ The small change in ignition temperature with change i in 
to Putverizep Co. size may be a common characteristic of coals of low igni- 


inder. tion temperature, as it has already been shown that there 


The i niti n temperatur coal would r 
of appear to b was little difference between the ignition temperatures of 


particularly important when the coal is burned in pulver- i 


h 40-60 mesh and minus 60 mesh Indiana No. 6 coals which" 
i rm. Tw rs may n r Bp i 

ied form. Iwo factors may affect the ignition tempera- also had a low ignition temperature. 
ture of a giv en coal, the inherent characteristics of the a eee Se Soe 


‘and the size to which it is pulverized for firing. If coalas Retation oF Iont TION TEMPERATURE TO PARTICLE SIZE AND 


be used in «he laboratory apparatus described, it would a on the relation of the ignition temperature to the ~ 
enable a direct the ignition characteristics particle size and specific surface have been obtained on 
Two difficulties were encountered in the first attempts 
to use pulverized coal in the equipment: (1) The static _ 
pressure required to pass the desired volume of air or 
_ oxygen was high, and (2) the bed was unstable and fine 
om material was blown from it. To. overcome these i 


culties, the same ‘Measures used minus mesh 


| 


Minus | Surface of Tis, deg. | 
200 Mesh,! Pulverized - 
per cent Coal, 
Pa om. per g.| verized| Mesh 


‘Taggart <= 2830 184 | 226 | 213 
Illinois No. 6. - 1914 162 | 161 | 182 


— 
‘entire: Fig. 10 
epared fy 
n coal, — 
of fine 
coals, 
— 
| 
desea 
yy Le 
— 
V/s-in. —. 
of the | | 
iam- | 
diam- | 
espite 
yy the | 
aland | sample was reduced to */ in., and the weight on top VG. Tis 
268 Fig. 12.—Ignition Temperatures for Mixtures of Pocahontas No. 


re = the ignition temperature of the mixture more than 
ee t added. . This is much to be ex- ea. 


, TABLE Vil. —RESU ‘LTS OF IG NITION TESTS ON 40-60 MESH. FUELS 


_ of the specific surface as determined by the air permeability — 
method. Considering the fact that many of the samples 
are closely sized and thus do not represeit all of the coal © 
whereas others contain all. 
screen size, the data fit the 


of the coal below the | teu 


Mixtures oF PocAHONTAS 


“AND No. 6 Coats» 


‘The: question tine been raised as to the effect of the addi- 


tion a a coal of low i ‘ignition temperature to one of high © 
temperature on the ignition temperature | the 

_ mixture. Data have been obtained on mixtures of 90, $0, 


; and 10 per cent of Pocahontas No. : 3 


seam Coa 
50, go ‘per cent of Illinois No. 6 seam coal; 


mesh coal was used. Figure shows the results. Ati is 


seen that small additions of the Illinois No. € coal havin 


pro-- 


portional to ‘the amoun dec 
pected, as the small amount of the highly reactive coal 


oxidizes independently of the reactive coal. 


EFFECT OF VARIATION IN FuRNACE at STAR 
Test ON THE IGNITION TEMPE BRATURE 


One c criticism of this apparatus for the of 


the ignition temperature has been that, because of t 


oh 


_ the lower ‘ignition temperature resulted i ina reduction i in ae hig 


the temperature at about 50 below that at which « crossing 


mass of the copper furnace and its heavy insulation, about 


Cent. deg. Cont. 


Volatile, 
per cent 
Moisture 
Ash 


Indiana No. 6.. 
‘Millers Creek. 
Elkhorn. 


Taggart... 


Christian, 
Sullivan, Ind. 
Johnson, Ky. 
Letcher, Ky. 
Wise, Va. 
Fayette, Pa. Se 
Kanawha, W. 

.| Somerset, Pa. 

McDowell, Ww. va. 
Huntington, Pa. 

| McDowell, Ww. Va. 


| Weld, 


Ward,N.D. 


Pittsburgh 
Cc Prime.. 


OK 


t 


Subbituminous 
aramie 


Li ign mite 


168 in. ‘thick... 


oN 


on 


Ne 


Ww 


Lackawanna, Pa. 
.| Schuylkill, Pa. 
temp np. coke from mi mixed coals 
les Oven 
| Illinois No. 6 Coal | 


Wisner Process Pitts- 
burgh Seam Coal 


WNWO 


maximum from the average was 4 for Ts 

with a starting temperature of 150 C. _ These data shov 

‘that i it should be possible to start a test st with the furnace 


is expected to occur ae his will require three to four hours _ 


Shr. are required for the furnace to 0 cool to room tempera- for the furnace to cool and will ‘permit two tests daily, — 


= For this reason, the speed with 


method are limited. Te determine whether the results 
would be affected if ‘the furnace ; were not allowed to cool 


to room temperature, series of deteminations 


_ was made using minus 60 mesh Harlan seam coal with the 


af 


Ly 


temperature at starting time at 25, 100, 


150 C. With each starting temperature, the furnace was 


Re heated higher th than the desired temperature and was thus 


—_ when the test was started . The samples were © 
placed i in the reaction tubes when the desired temperature _ 
was reached, the rate of flow of gas was ee quickly, 


and the tests were started. 


Table VI presents the results obtained. The: agreement 
_ among the ignition temperatures determined with vary ing 
The 


< starting temperatures of the furnace is quite good. 


ON IGNITION TEMPERATURE. ‘OF MINUS 60 MESH HARLAN SEAM 


‘Time for Furnace to 


to 


Furnace 


Temperature, _ 
Cent. 


Cent. 


210 


185 


213 


212 


which determina- which is about the m: maximum that 


tions can in be made presumably, the value of ‘the calculate. 
| 


‘made on anthracite and coke, those made at at furnace heat- 


sa 
temperature cross and the greater error int 
determination of the slop 


= mber o 


one man can make = 


* 


ERROR OF M OF DETERMINATION oF Ion 
RATURE OF CoaL 
‘The probable error of this method of the determination 
of the ignition ‘temperature of coal has been ‘calcalaeeh 
_ from the data obtained both by the Peters’ formula (27), a 
and by: the root mean square method. ah ‘Excluding <a 
ing rates above 800 | and below 500 w., those using other 
‘than a air or ‘oxygen, and those with rates flow different 
from the standard rates, the | average probable error for 86 _ 
tests | was for Ty; 2.1 C. and for Tris 1.9C C. or an average of — 


2c This | accounts only for the error in the an 


of different a 
Too few have on ike: an 


apparat us. 


a determination of the probable error for 


anthracite for 


small angle at which the curves .of sam 


Ignition é 
Temperature, fuels, but it is undoubtedly § greater because of the 


iple and furnace 
a 


In the course of inve: 


‘tures of a considerable number of a and of a limit 


number of cokes have been determined. Table Vil Il shows 
for purposes | of information mn, the 1 results on 
¢ 


these fuels in the 40-60 


ed 


~ 
: 
| | 3 is | 
AG | 199 
| 
— 
— 
ae 
— 
— 
| 
: 
— 
— 
| 
| 


Specific surface is shown to have a large effect on the i igni- 


ey 

temperature and for one Elkhorn seam coal the igni- 

4 
The data obtained in this investigation of the method — tion temperature is shown ¢o be inversely proportional to to 


of 
of determination of the ignition temperature of solid the of the surface of the 
proposed by Sebastian of the Coal 


ue tures of of a number of c coals and of a foe cokes and = 


under conditions” which has been as a cites are presented as a matter of information. Data for 
re criterion of the performance of fuel in omens mixtures of two coals, one of high ; and one of low i ignition — 


ag 
me temperature, show | that additions of the coal of low oe 


e inv estigation hi has ciate sani ii i tion temperature decrease the ignition temperature of the | 


tions in the rate of supply of oxygen or of air, variations — ‘mixture ‘more than proportionately to the amount added. 

_ in the concentration of oxygen, variations in the rate of f After a method such as this is perfected to the point chat 

heating of the furnace, variations in packing or in the ‘consistent results can be obtained 1 in the same and i in differ- 
height of the sample, or variations in the temperature of A ent laboratories es, it remains to be found v w hether the data F 


2 the furnace at the start of the test within rather broad — — obtained by its use have engineering meaning an and value, — Sates 


limits do not materially affect the results when expressed — _ that is, whether they show differences among. coals. that 7 
as Tis: and which are the ‘temperatures at which the are. ‘directly reflected in the use of the coals. would 

"temperature nol the sample « crosses that of the furnace = qi appear th that results obtained on coals as pulv erized for fir- ae 


rates of rise of the temperature of the sample are ing should be. of immediate value to classify coals a as 


Cc. per min. » tespectively. their relative ease of ignition ond rate of combustion. 
Pe we experiments have also” eniie that the method can a for coal to be burned in larger sizes on grates, no predic- 


be used on samples of fuel crushed to pass the No. 60 sieve tions ; are made as to the utility of the data obtained by the ; 


which is the standard for many other deters minations on method. ‘Farther i investigations on larger- -scale apparatus 


olid fuels and that it can be extended to coal pulverized are required to bridge the gap between the small-scale test me, 
for boiler or furnace ‘Orher than: the and. combustion on grates. An investigation of this ty ype 


erent r ist now under way a at Battelle. 


of Coal. and Coke (Cy) Erie S. Gyngell, ‘The Ignition Temperatures Domestic Fuels,’ 
‘Committee D-5 on Coal and Coke, Proceedings, Am. Testing Mats., ~Fuels, Vol. 14, p. 254 (1935). 


R. V. Wheeler, ‘‘The Ignition of Coal,"’ Fuel, Vol. 3, p. 366 Required to Support and Chem 


F. S. Sinnatt and B. Moore, ‘‘A Method of Determining the Rela- istry, Vol. 28, p. 484 (1936). 

“tive Temperatures | of Spontaneous Ignition of Solid Fuels,”’ Journal, D. A. "Reynolds and J. D. Davis, 

Chemical Industry, Vol. 39, p p. 72 (1920). and Engineering Chemistry, Analytical Edition, ‘Vol. p. 33 > 
Ray W. Arms, ‘‘The Temperature of Coal, Bulletin G8) H. E. Blayden, Noble, and H. L. Riley, ° ‘A ‘Simple Laboratory 

“es Enginecring Experiment Station, University of Illinois (1922). Pik e's Method for the Assessment of the Combustible Nature of Coke,’ Gas 

Geoffrey Weyman, “The Combustion of Coke in One Stage,’ January 24, 1934, p. 201. 

Soc. Chemical Industry, Vol. 44, p.51(1925), (19) K. Buute, H. Briickaer, and W. Bender, “Uber das Zandverhalten 

(6) John Roberts, ‘“The Ignition of Solid Fuels, " Colliery Engineering, von Steinkohlen,’’ Das Gas- und Wasserfach, Vol. 81, pp. 178-183, 200-203 

C. R. Brown, “Ignition Temperatures of “Materials,” Fuel, Vol. P. Nicholls, ‘‘Underfeed Combustion, Effect of Preheat and Distri- 
14, 56, 80, 112, 149, 1731935). | bation of Ash in Fuel Beds,"’ 378, U. S. Bureau of Mines, pp. 40-43 


Inflammation Temperature of Solid Fuels,”’ | Fuel, 9, p. 93 (1930). Ralph A. Sherman H. R. Limbacher, “Test Procedure for 

@) P.O. Rosin and H. R. Fehling, ‘The Ignition of Coal ona Ignitibility of Coal on Small Domestic Stokers,"’ Memorandum 
Journal, Inst. Fuel, Vol. 11, p. 102 (1937). Sides, A: ee _ for meeting of Subcommittee XVI, October 26, 1937 (not published). 7 

A. C. Dunningham and E. S. Grumell, “Contribution to E. Stansfield, ‘“The Ignition Temperature of Coal,’’ Private 

Study of the Ignition of Fuel Beds,” Inst. Fuel, Vol. 11, munication to Ralph ‘A. Sherman, September 30, 
| (23) Annual Report of the Research Council of Alberta for 1935, p. 19. 
Clarence A. Seyle r and T. E. Ignition of C Coal,” J. S. Sebastian and M. A. Mayers, ‘‘Coke Reactivity Determina- 

Journal, Inst. Fuel, Vol. 11, . 122 tion by a Modified Ignition Point Method,"’ Contribution $9, Coal Research 

(2) P. Nicholls, Private Communication toR. A. ailing March 20, _ Laboratory, Carnegie Institute of Technology, October, 1937; also 

A. Mayers, ‘Methods of Determining the Reactivity of P. C. Carman, Determination of the Speci fic ‘Surface | 
Cokes,” Contribution 36, Coal Research Laboratory, Carnegie Institute of Powders,” Thensentions and Journal, Soc. Chemical Indus fol. 

‘Technology, March, 19365 she Cong. de Chim. Ind., Brussells, (1935, 225 (1938); also Vol. 58,p.11939), 

Stee," |, H. W. Nelson, ar Brysch, and J. 1. Lum, ‘‘Determination of | Transactions and Journal, Soc. Chemical Industry, Vol. 58, p. 277 (1939). 

the Minimum Temperature of Sustained Combustion of Solid Fuels,’ H. M. Goodwin, “Precision of Measurements and 

«Bulletin 22, Mineral Station, State Methods,” "PP. 18, 19, Co., Inc., New Y 


tion — 
— 
— 
— 
— 
2 
ow 3 
— 
ace — 
a 
NI- | 
Ty 
4 
her — 
— 
F 
ng — 
nd 


of 350 sq. cm. per slope the line dr drawn 
writer to express | his to through them corresponds to a value of E of 16,7 Cake: 
i Pilcher, and Ostborg for their careful and complete 1 veri- the: same as that calculated from the values of Tis and Tx 
_ fication of the method described in this paper. | Itisy very given for } Elkhorn coal in Table VII. The writer is un- 
gratifying to find that one’s brain- child passes its tests. i able to explain the departure of the T;; points from a pee 
_ The data given in the authors’ Fig. 11, on the relation line, b but they do appear to fall on two ) parallel lines oa 
between and Tis and the specific surface, afford another same s slope as that given by the Tis pc points. 
“4 opporcunity to check the ideas (1) that the method is 5 es- : 3 Mr. P. Nicuoxts® (presented i in written form*).—The study q 
we sentially a measurement of the rate of a heterogeneous re- of the proposed method for measuring the ignitibility of % 
ei SS thae the specific ‘surface, , measured by the solid fuels is helpful i in that it covers the general effects 
and Nurse 25 and of Vv atiations in conditions of t test. The authors show that 
~ Fepeatability apparently is \ very good and that, fortunately, 
values do not depend much on “factors such as density of 
packing, which might be difficult to control closely ia a 
_ On the other hand, some factors, such as size and heating , 


ecific fate, were to | have mater rial effects, as would be ex ex: 


en 


‘The: appearance ¢ of s in the ominator of th the right-h. | = og 
side of 2 is in n accord with the in kinetics that } 


Now, when T = Tk log + tana = 
‘though such variations woul ids aff 


constant (and similarly for Tis). Solving Eq. 3 for log s, 


va 

values of Tis or Ts of samples of the same material determined for different fuels, yet j 

er, the data 


to degrees o of should be re related ed by: 


does not hold for : size, which is the most important 4 
variable; Fig. 11 shows that the ignition temperature 
Elkhorn coal decreases materially with an increase in nsur- 
area, whereas Table IV implies that the ignition 
strai temperatures of the Pittsburgh and | Pocohontas coals 
independent of the surface areas for the ranges used. a. 
_ This means that 1 much experimentation \ will be required 
—inan attempt to find the test conditions that should be im- 


posed so that the results « can be entice to give a scale 


ound from the cor parison 1 of iain of the sini ma a 
terial in air and in oxygen. 


te ee The accompany ing Fig. 1 shows how — the data o 

nts is quite satisfactory « ex cept Foe! 1 Enginee Central Baperineat Statio 


Coal of Technology, Pitts- Published by rmission of the Director, ‘Bureau of U. 


— 
| 
4 
ee surface of the solid, 4 the heat of reaction, c the sp = 
rae! ay i ae heat of the solid, the fundamental equation on whic 4 
method is based may be a large or small scale. It might be hoped that, al- 
— bag 
— 
4 
— expected to obey the Arrhenius equation, we have, on ay, 
g. 1.—Relation Between Specific Surface and Reactivity for 4 
Hence, if log s is plotted against 
should result having the same values of 
— 
q 
| 


- questionable. — Will not its resistance be so high that the 


a 


4o-60 mesh could be used, but on one \ would never feel sat 
fied with the results when some portion of the coal v was ‘et, are similarly 
‘eliminated. Tests with no low limit ‘to size are evidently ¢€ 7, 16, 12, and 11. _ Mr. Row toid me yrs on one 


more difficult, but probably o~60 or o-40 mesh will have ae aso we had sent him, the Edenborn coal on which 


to be adopted. many determinations had been made, he likewise got 


- Further experimentation on changes in details sof the ap- very close checks with us. We are hoping that other 
paratus are worth w hile. bes _ Has there been experimentation laboratories v will make an apparatus. . Mr. Nicholls is 


tod determine the relationship c of t the temperature of the gas 


entering the = coal to the temperature of the copper? How © 


Is The use 
the porous plug to hold down the coal is” "present time “the method is ‘quite suitable for us use in con- 
1¢ nection with the combustion of pulv verized coal, using coal a 
gas stream will be diverted to flow round ; its edge?: Gauze _ pulverized f for any purpose. You can determine the 
made of heat-resisting wire may be more satisfactory eal - ignition temperature, and although we edo. not know t he 
“Tt would seem advantageous t to be able to > cool the fur- 
quickly, , also to remove easily the after 
test for cleaning and Ww 
with these and other details. ference in ‘ignition temperatures 
A. SHERMAN. The three coals on w hich the determinations: 


oint in regard adh the effect of size of pe article on the igni- ade i n pu vet ized fot m, have been burned in -connec- a 
1 lv 1 


tion temperature that should be clarified as ‘it ‘may “puzzle tion with an investigation at Battelle in our experimental 


others. He has” pointed o ut that the data in Table IV.  pulverized- -coal furnace, and we have data to show that the 


show apparently little effect of change in particle size and _ burning characteristics are of ‘oe same order as their i es fl * 


surface whereas the data of Fig. 11 show rather tion temperatures. 


large differences. It must be noted, however, that the Mr. A. W. Gavorr. Figure 1 10 of wi paper re- 
’ data of Fig. 11 cover a wide range of specific surface, 150 sults « on two different sizes of various seam samples— — ’ 
to 3500 sq. cm. per gy » whereas t the Vv ariation for the 1 Indiana No. 6, Millers | Creek, and so forth . Asa a matter ee 
samples prepared in different ways was from 1280 to 2260 of f curiosity, Ts want to ) know just what these lines mean: — > 
for the Pittsburgh coal and 1480 to 3870 for the Pocahontas does the minus 60 mesh line mean that the ignition tem- , 
val. Reference to this range i in n Fig. Ir shows that the perature of Indiana 6 and Millers | Creek, and Millers Creek _ 
maximum expected difference would be 10 to 15 deg. for and Pittsburgh follow that curve when ‘mixed? Th € ex- 


Ti if the samples | followed the ‘straight li line drawn through periments illustrated in Fig. 12 for mixtures of Illinois No. 


‘the p points. It is noted, however, that the rf points for . 6 and Pocahontas No. 3 do not show such a straight- -line 


ninus 200 mesh coal did not fall on the curve ; and th c relationship. — In other words, I think these data ada 
read even for the Elkhorn coal was not great in i a be shows i in the final publication i in this form. ae 
Tange. For this reason, the conclusion given in the text J. Piccuer. 7_The line was draw n in Fig. 10 
in regard to ) the preparation of the sample s in the minus e pers to connect the points and to bring out clearly the — 


size seems w difference i in the spread of Tis and Ths for the t two sizes of 


2 panying Fig. I seems justified, but a a straight li line of differ- Mr. R. B. Texror. 8_] should d like to ask N ir. Sherman | 
x ent slope might well be drawn through the pc points s for | fae} and his collaborators about what the expense a of this a ap- 


_ with as much assurance as the two straight | lines. — paratus is. a If you are going to get a real amount of work © 
a. will be ye required to to establish this. Tes geet. I done, the way to doi it, of course, is to encourage others to 
W. / A. Setvic.® —How well can work a along the same line, and I am wondering w hether 
: ories check in duplicate determinations | on the same coal? there are any points in the technique that ‘require special 
Mr. ‘Suerman.—Mr. Selvig’s question is very good. skill or familiarity. with it, or whether it isarather simple 
ve results only on samples that t have been exchanged — setup | that a commercial laboratory could install without — 


between Battelle ; and the Coal Research Laboratory: oe tco much trouble and difficulty, and whether ‘it could be 
done without having a a graduate chemist to operate 
After all, we are just fecling our way at this time. 
Coal or Coke Laboratory | “deg. Cent.” deg. Cent.’ Smerman.—Those who have built the apparat 
iy) ik have never listed the cost of various parts, but we estimate — 


oe % that seventy- -five t to one hundred dollars would j pay for | the 


i material costs and machine work involved, including | 
Director, Mineral Industries Research, State College, 
i 


cal, 
y of 
fects 
that 
rely, 
| 
44 
— 
| 
{ 
if 
4 
rant 
col 
red 


riable transformer, which is the most expensive ‘single Mr Mayers.— think I may be able to answer that 
‘piece of equipment. ~ Of course, you have to have a po- question. We have run some coals with different n moisture 
_ tentiometer, but most laboratories have one and may also contents, and although we have not done it on a wide - . 
the variable transformer. <> Tange: of coals, or a wide range of moisture contents, it 
_ This estimate, of course, does not cover the total cost ost of © does not appear to have any particular | effect . All the 

os “he apparatus, and does not include the time of the man to _ moisture , apparently, is driv en off before you get to the 4 


re 
set it up. We do not know v exactly what this has been, — point where you will observe Ty; and Tzs, so actually - you 
2 aoe there have been research projects in every labora D) are always working with dry coal when you get to the 


do not believe that it would re a highly skilled Nut 2 a sample ‘of Illinois No. 6 


w hich we ran, we found that reducing the moisture 
routine matter. ie man who is stained 3 in careful observa- os content of the Illinois No. 6 by approximately 7 per cent : 


tion in relation Pr: time and temperature and other ordinary had no appreciable effect upon the experimental ignition 


laboratory determinations, should be able to run the equip- - temperature. Ts for the undried sample was 162, as com- 


well. pared to Tys of 162 for the dried sample, and for the 


H. J. Kerr.* ‘should like bed ask the authors undried sample w was as compared to 178 for the dried 


whether they would make some mention of the | possible sample. ae oo 


Executive The Babcock & Wilcox Co. Ohio. Columbus, Ohio. mm 


Association for + —Eudoro | Berlinck, ‘Federal of 


al — 
(A. BN. T. ) Organized Purchase; Antonio Raposo City Government, o de. 


Janeiro; and Arthur Castilho, ‘Brazilian Assn. of | Railways 

Secretary -Director, information has concern- Individuals. —Ary Torres , Director, Brazilian Metal- 
ing the new Brazilian Association for Technical Standards" lurgical Co. ; Joao: Carlos Vital, President, Brazilian Tnsti- 4 
Associagao Brasileira. de Normas_ ‘Tecnicas—A. B.- tute of lnsorance; and Rafael Xavier, Director, Division of 
; ON T.), which is a civil association organized under the Materials, Federal Dept. of Civil Service. ini - 


"~patronage of the Brazilian bue independent of 


The procedure to be followed for t the - adoption o oO stand- 


prep g ards is as follows: 


_and approving specifications: for “codes 
execution of technical bey and all technical standards. si _w hen some official entity or some private member of the A.B.N 


is in in the preparation « of a standard, it asks the 
a to present the subject tothe Board of Directors. 
entities, ‘pchooks, The Board of Directors brings the subject to the study of the Perma- 

private enterprises) and the indiv idual nent Committee which is concerned with the matter. The Committee is 
A.B.N.T. is wander the diseceion a Board of composed of representatives from the | industry, the COMMMENCE, the official 

tors consisting of President, Vice-President and Treasurer; — departments which have any interest in the subject, in order to serike " 

a Directing Council made up of 12 members (three repre- : 3 


balance between the representation of consumers and producers. ae ot 

entatives es from the in ustries, t ‘consumers, the labora- draft of the 4 

tories and the individuals); and a Secretary-Director who | i 


«4. a This draft is discussed by all the members of the Conmnittce. a 
has the of the of the 5. When the Comraittee agrees on a definite form for the specification, 
= it is then presented to the Plenary Assembly ‘of the A.B.N.T. at one of its, 


Directing Council is is elected by all members of the annual meetings. 
B.N. T., w The Plenary Assembly (or does not adopt) by a majority of 
Council from its ‘own members. Mr. ~ the standard by the Committee. 


a of at least. years. 


eee following 1: is a list of the members of the Dire 
| ~ Council who r represented the g groups indicated below when copies of its coma new 
Mr. Sa’ s letter was received in June: comments this group may have be an 


Laboratories - —Paulo Sa, National Institute of Technol-. considered by the interested Society 
y; Adriano Marchini, Institute of Technology of S. et ~ In connection with the standardization movement mem-— 
Paulo; and C Col. Neiva de Lima, Brazilian Army Labora- “bers be interested to that anew ‘South American 
tories. rig Committee on Statx da ards is now in organization. In- 
Producers.— formation this group is being developed, which it 
Rio de M. Marcondes Ferraz, , Industrial Federa- is “hoped can published in the ASTM Buttery. 
tion of S. Paulo; and A. Ortenblad, Textile Federation — The Brazilian members of this committee (termed COS. AN) 
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NCREASING USE plastics snd: resin- -bonded Polymerhyl methacrylate, clear s eet (0 (0. 
ations has created a demand 3 th 
or farther information on creep properties of plastic ma- Cellulose nitrate, white standar in. thic 
terials. Test methods have been developed for measuring 


"creep, using a '/erin. cube of the material placed | under com- by 


pressive s stress for 24 hr. at 120 F.%3 While useful com-— 

parative results are obtained, possible obje ection m may be 
the thickness of the test specimen which m may not be e repre- ow; 
_ sentative of the plastics as produced in sheet or molded 


for tests were accurately t to 0. 5.500 | in. width w << 

form. In their applied form they =e generally o of thinner Pt test length of exactly 6 in., plus overhang for insertion 

dimensions. Under a compression test of this nature, the test equipment. The px polystyrene test length measured 

relatively sm small | amount of creep experienced f for stiff, rigid 2.5 in. and a width of 0.2 250 in. Prior to test, samples we were 
aterials increases the possibility om et _ conditioned for 24 hr. at 50 C. and to maintain constant 


For the tests described herein, creep measurements w moisture conten during the long 


upon simple cantilever beam specimens. 
termination of creep by beam deflection methods is 

well known for metals. Similar tests upon plastics 
conducted earlier by one of the authors.5 One 
? antage of b of beam deflection methods i is the greater case of 


observing creep, because the magnitude of the changes 
; which occur is greater than in pure tension. Further, the 
a properties of plastics are dependent upon the 


methods of manufacture, and hence it is desirable to use 


lightly coated with paraffin w ax after the conditioning — 
“treatment. Earlier tests | by Penning and Meyer* showed © 
the dependence of creep upon the moisture content of the 


a . They reported an increase in the amount of “creep a 


with increased humidity used in conditioning the samples. 
In addition to the above materials, -samples of birch 
and poplar veneers were laminated 
_— conducted upon these materials. These s samples were 
‘not conditioned d. Four- ply veneers were 


Sommercial grades and thicknesses as simple beams rather of fibers was alternated in 1 adjacent plies. 


shear diagram for a simple: cantilev er beam with a constant 


Finish: at one end is quite uniform, and creep characteris-_ 
tes of both compression and t tension are observed simul- 


taneously under conditions a, those in struc- 


Specific a ai at a 


of this investigation were as follows: 
Determination of creep as a function of the time of 


tee is 
nittee is 
official 


tant load, and recovery upon removal of the load. an 
Determination | of the effect of temperature upon 
reep of representative samples of pl ra 


astics. 
of 
the 


a short -time test to. determine 


grade XX sheet | 


Presenied at the -fourth _ Meeting, Am. Soc. Testing 
-Mats., Chicago, Ill., June 23-27, 1941. 
Technical Director, and Instructor, respectively, ‘Plastics Industrie 
Technical Inst., Los Angeles, Calif. 

at * Burns and Hopkins, Modern Plastics, Vol. 14, August, 1937, p. ~~ 0 


* Penning and Meyer, Modern Plastics, Vol. 17, November, 1939, p. 91. 
“Creep of Aluminum 


“Joseph Marin and L. E. Zwissler, 
to Vol 4,6 at Normal Temperatures,’ ’ Proceedings, Am. Soc. Testing Mats., 

Delmonte, Transactions, Am. Soc. Mechanical Engrs., Vol. 62, 

August, 1940, p. 513; 

1940, p. 65. 


thicker nonstandard pieces. hile constant 
stress is not developed on the specimens during test, the 


schematic outline of the test equipment appears in 
1. Specimens were cut to the size noted above, con- 

ditione at 50 C. for 24 hr., and mounted on the 

block illustrated in Fig. 1 length of 6 in. was 


ul 


3 The test 


"measured from the center line of the knife edge to the center 


tine of the rounded « eye, , which was formed integrally with — 


a suspension hook for weights. weights were 


that than rely upon na screw plate, it 3 
use an anise screw w (pitch diameter, Vs in 


For Ciam 


1132”  Redivs) 


; Modern Plastics, Vol. 17, May, 1940, P. 49, June, ¥ 


you 
>the 
— 
Jo.6 
sture 
cent yrene, injection molded test’ 
com 
titute,. 
4 
= = 
— 
nt of 
io de 
Aetal- 
ion of 
a 
— 
= application of the load at constant temperature and con- i 
ication, 
ne ofits 


08s h x b ch, 
with a drilled directly i in the test “specimen. weig 


The screw was tightened down until the specimen was 
perfectly level. this manner a control was — 
4 
adjustable | screw exactly on the center line of the ave 


The mounting block provided with 12 spaces for example, in the above there would 


aid of a depth gage reading to 0.001 in. and provided mined by the ‘physical constants of the test Specimen, 


p. 
_ with a 3.5-in. stroke. . This gage was movable upon ‘il and the required weight would be calculated. In most a 


recision block forming pers of the mounting f block for tests, between 25 and 30 g. was the total weight at theend — 


"specimens. “was possible to adjust the gage parallel of the beam, including the rounded eye and hook for 
; “= well as perpendicularly, with respect to the center line of attachment of the weight. Corrections for the distribu- 


. 
eo - the test specimens. Rather than rely upon visual observa- _ ted weight of the test specimen itself would bring the 


_ tions for the establishment of contact of the depth gage total fiber stress up to 1050 to 1100 psi. = In applying the 
u upon the rounded eye, which was formed integrally with above formula, the validity of Hooke’s Law is assumed for 


ee the : suspension hook, the eye was connected electrically - ‘the instantaneous deflection immediately following the 
- with a fine wire of of negligible weight i in n the grid circuit of application of the load. However, because of « creep even 
wide glow ‘control (No. 885 gas-filled triode). low stresses, deviations could be expected. 
At the completion of the contact, the grid assumed control 


og of electron flow in the tube, and the neon light that was | Measuring Deflection and Explanation of Terms: 


_ connected in the plate circuit went out. The gage w as Ww eights were carefully suspended on the hook at the 


“4 then slowly raised to that point just where the contact  ¢, nd of the test specimen by hand, and the stop watch was i 


, was : broken, and the neon light 2 appeared once again. The st started the i instant the ¢ weight was applied. Sixty s seconds os 
depth gage was then read with the aid of a magnifying were allowed to ) elapse before making the first reading of 
glass. After a little p be reproduced deflection with the depth gage. This time was ample to 


r during prone first 60 sec. some cases 
reason, dial gages v were not yt employed in measuring hes creep the first 60 sec. was as high as to to 15 


flection because the weight of the mou nted of the i instantaneous s elastic Sub- 


these tests is referred to. in this paper as a test appara ‘constitutes plastic 


Specimens were mounted in position with 1 the aid Plastic deformation exhibits two stages, one in which 


ofa clamping plate, and calculated weights were hung on - rate of plastic | deformation is continuously changing, 
the end to develop fiber stresses, as explained later. _ How- = and the other in re rate of plastic deformation i is 


ever, instead of upon a gage to make substantially constant. 


: parallel to the plane of piston a dhe beam. As an an example, in Fig. 4 for poly methy] methacrylate at 
_ The big advantage of of this method lay in the fact that de- test temperatures of 20 to 85 F. after 25 hr hr. of applied load, 
_ flection measurements s after the weights were applied could deformation rate falls to a constant value which continues 
be obtained almost instantaneously, without the delay indefinitely. The deformation after 25 hr. for this resin 

usually” attendant upon adjustment of the depth gage fora would ” referred to as cold flow, and before this time, as 


reading. Deflections were measured at the conclusion of eep. 
th the test with the aid of a Pair of dividers. Deflection” 


points were punctured on the graph paper by a high Recovery: 


voltage supplied from an induction coil. — When it was _ After the Send wena applied for the specified time, which — 


desired to make a a reading, a contact was momentarily indicated upon all of the graphs, the recovery 

_ closed and a spark allowed to jump across the gap, punc- _ phenomena we were observed for an equivalent period of time. 
if oA turing a hole in the test paper. | Howev er, ‘Measurements — Once again i it was necessary to allow 60 s 60 sec. to elapse before 
with spark test equipment + were not made with the same ~ adjustments | could be made to take a a reading with the 4 


oal with the depth gage. . The initial recovery reading equals elastic 
‘Fecovery plus. creep for 60 sec. Subsequent recovery at the 

end of the beam from 60 sec. on constitutes s plastic r re 


= Weights were calculaced fiber stresses gage after recovery has about ceased, and the initial 
psi. in most tests from the well- formula reading prior to the application of the constitutes 


constant, is referred to as cold id flow. 


«iam ping é(see Fig. 1). In accomplishing this, 
screw was finished flae arrnece ite end and left with 4 q 
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‘Rig. 2.—Time- Deformation | of Cellulose Acetace- 


— 0. in. Thickness 000 to a Maximum Fiber 


of 1000 Psi. 


20 30 40 50 6070 


Fig. —Time-D Deformat 
 ¢rylate of 


permanent set. Thus permanent set = (elastic 


if = + plastic deformation) — (elastic recov ery + plastic re- 


very. 
h In all tests the deformation as measured at the end of 


y the 
nitial 


unity 
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PLASTIC FLOW IN PERCENT 


Ne 


a 1 20 30 40 50 60 70 80 90 100 1 no 120 130 140 150 160 170 180 180 
} ime- of Laminated Phenolic. 
X, of 0. .063-in. Thickness Subjected to a Maximum 


Fiber Stress of 1000 psi. 


of 1000 psi. 


165% at 96 
++ 


10 20 30 40 50 60 70 80 90 100 110 120 139 0 140 180 19 190 0 200 
Deformation 


he 


f ‘only true elastic deformation \ was This was 
not the case inasmuch as plastic materials will exhibit 
even at very low v values of stress. However, plastics 
exhibit true: elastic behavior rduring i instantaneous us deflection 
60 se sec. was a few cent higher than and recovery load. 


determine t these values are brought out ater in this pape pS: 


ribu- 4 0 160 170180 190 200, 
| Fi 
—— 

Sess of 1000 


, tos see w the effect of creep and 4 


Figs. 2 2 to 7 are reported y more clearly, "the initial deflection under load 


acteristics of cellulose acetate-butyrate, cellulose nitrate, © a the initial recovery are left off the curves and only 


tind 
polymethyl methacrylate, laminated phenolic, polyvinyl phenomena \ which unquestionably due plastic 
acetate, and polystyrene. The average time for deformation and plastic recovery are included. The 


‘. he which the load ‘was applied was 96 he. , and the average significant facts about all of the curves is not so o much t the 4 


. 
at recovery phenomena | were © observed was 96 hr. total measured deformation in ‘inches but the propertion 


~ Recovery on some specimens was observed for a period — which the plastic deformation | constitutes of the initial 
about three times longer than that for which the load was deformation under load, or, expressed in other words, 


£ 
but further recovery was of the order of de 


“creep in the first 60 sec. The plotting of data in percentage 


‘This expression is in he manner: to be made of beams of slight tly 


For deflection while load is applied: 


tion after the Go-sec. few special ‘remarks may ‘be made concerning tempera- 
reading + difference be- 


1 
ture adjustments in making measurements. 
at which creep was observed were 20 F., 44 F, 


tion reading and initial entire ina constant 
recovery 


‘Init ed to permit the materials to themselves 
ad recovery a after load j is ‘removed: t temperature. 


recovery tions of the curves are shown i in each case, it 


after | the 60-sec. felt that the error beyc ond per flow was 
Plastic flow (per ce 
had. shortened to the excessive deforma- 4 


tion. However, data were obtained \ which would give 


se t 
aft 
initial “deformation correction is made in of the permanent under loadi ngs at these 


flow readings while load is applied for creep ures. 
curring during the first 60 sec. by adding a term equal ‘to fad _& INACCURACIES tn MEASURE 
the difference between initial deformation and initial 
covery y. By making this correction, the initial | deforma- , 


tem 
tion is made exactly equal to initial recovery, the condi- 
= temperature. F Four “ranges were used during the ‘test 


tion for true elastic behavior, and plastic deformation an @ 20 to 22 F., (2) 44 to 46 F., (3) 84 to 86 F., and (4) 


ae recovery are brought to a common base. Table oe 124 to 126 F. For higher temperature tests, special tem- 


illustrates ty ical measured and calculated values. 
— perature- -controlled boxes with air circulated by fans were 


ABLE I—DEFORMATION DATA FOR POLYMETHYL 


YLATE SUBJECTED TO A FIBER STRESS OF 1000 PSI. AT 85 F. Passages greater accuracy could be expected a ‘ 


__ Inasmuch a as creep was to be determined as a function 0 


Plastic Deformation (Corrected), 
Deformation, jeseested), | a _ Styrene specimen, the order of the accuracy being a func 
in 60sec. of thes square of their lengths. By taking a a measure- 


ment, moving to a new position, a and | returning to make a 
= new adjustment and reading, the greatest discrepancy in 


3 _ readings was of the order of 0.002 in. . For total plastic 
: flow i in material such as laminated phenolic, this represen 


_ The load was removed at this time and measurements started immediately out 1. 5 per cent reading ¢ error. + ee Wap ey 


ete Pe _ Specimens w were cut accurately to to size, and | from measure- 

ments of phy: sical dimensions, required loads were 

Recovery, 


culated and measured to ) the nearest 0.1 g. for cach 


"were less. than 1 per ‘cent. hes “source 
‘imaccuracy “occurred for specimens with greatest flow 


hile it is not possible to make readings the spark 
_ test as accurately as with the depth gage, deflections were 


factor to be added te plestic deformation. __ seconded with greater ease and more rapidly.” 
Permanent Set: 0.430 (final reading) — 0.268 (initial = 0.162 in. or 
17.0 per cent of elastic recovery. of the pinhole in the paper formed by the spark, was 
to about 0.005 in. in diameter. 
6194 
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Fig. 8-- ffect of Time « of of at 20 on Per- 
manent XX Laminated of 0.064 in 


permanent set, laminated phenolics tested at plastic under Stress. 
= 2000 and 1 3000 psi. maximum fiber “stress. One of be assumed that the structure of plastics i is such a 
weights w was removed at the end of 1 hr., another set at body an clastic portion as well as asa portion on eapetle 4 of 
the end of 24 hr. third set at the end 100 hr., and _ exhibiting plastic flow. hen the elastic po portion of the 
last set at 330 hr. Before ¢ permanent set was determined, ni structure is Ov verstressed, as it eat 3000 psi., pl 
the ‘specimens were allowed to remain unloaded for the — 


same length of time as that during which they had been Eff 
loaded. The last reading is taken as permanent set from 
original dimensions. The data obtained are shown in idicating 26.8 5 function. 
‘Fig. 8 _ The more more rapid increase of permanent set at 3000 _ of temperature are combined in one curve, Fig. 9g. Two 
ff 
a. is explained by the fact that at that stress the material: _ materials, polyvinyl chloride-acetate and cellulose acetate- 


buty rate, deflected so much during the 96-hr. test mg 
of dane ive as well ag  2000-pei. maximum fiber stress at a temperature of 125 F., 


¥ h. h ] ] th h 
that the dead | loads deve oping: the stress rested on th é 


bottom of the test box before the test was completed. a 
‘The t tendency to recover r was observed only slightly in the ‘i 
case of the cellulose plastic. * On the other hand, all other — 
materials exhibited orderly deflection and recovery curves © 
_| arth this temperature. _ The 1- -hr. total creep measurements 


for all samples tested. are also shown as function of tem 3 


~perature 


taneous “deformatio: 1 “or recovery 
| 


nomena, where tr elastic phenomena are observed. Th 


of elasticity for simple cancih v 


sion = 
where E che modulus of elasticity, 
er the moment of i inertia, pee 
the beam length, and 


the dead weight o on end. pe 


Be) In making the above calculations, elastic deformation 
vas observed with the aid of the spark test apparatus 


Fig. ‘9.—Permanent Set. of Various Plas ics as a Functi ithin 5 of applying load. 6 In Table i Is listed the 


Specimens were subjected to a maximum fiber stress ned 1000 psi. for 4d %kee ao sai withia 1 this time limit, the btemiaie were ; 
allowed to recover ‘days. elastic, that is, the recovery w be equal to the deformation. 


BU L LEI 


ot 
4 
yas 
th 
ive a 4 
ese 

a 
rhe 
2st: the plastics are capable 
ere — 10001 — — 

me — 
was 


F. This change, however, is. “small as compared 
with changes i in the rate of creep. 
pical results as recorded | on a constant speed chase 
appear as in | Fig. II. Reading from the zero mark, the 
‘first point t recorded is the deformation after 5 sec., then 
30 sec. and 60 sec. _ Recovery upon removal of the load 


after 1 min. was observed for 1 hr. Note how the speci- 


. to 10 min., , except f for a certain amount of Permanent set, 


i (whi hich creates a fiber stress 0 of sot tO 100 psi. be For r analysis 
"purposes the results may be ¢ transcribed to semi-log Paper, | 

as as done e for cellulose acetate in Fig. 12. Observe 

285 how, in this case, the instantaneous deformation under 


(at 5: 5 sec. is s substantially § greater the i instantane- 


Deformation and Recovery of Plastics a at 125 ‘a stress of 1000 at 125 F. “exceeds the elastic Limit | 


ieee data are also given 
modulus with temperature. Data are not given for cellu- 
* 
lose plastics at 125 F. because the 1000-psi. test load ex- 
2 ceeded the elastic limit, as evidenced by substantial dif- 
a ferences between instantaneous deflection and recovery. 


BY ‘ELASTIC DE FORMATION ME ASUREMENT 
SPARK RECORDING APPARATUS. 


At75F. | At 125 


Polymethyl methacrylate 442000 =| 322.000 


Le 


PLASTIC FLOW IN PERCENT 


a specimens were conditicned by heating at C. for 24 hr. 
pany BONDING PRESSURE in LBS. PER SQ. 
cant that while the modulus ore asticity Fig. 13.—Creep Properties of Resin- Plywoods 
many plastic ‘materials « decreases about 2 25 per cent to a Fiber Stress of 2000 for 
going from 75 F. to 125 F. , the rate of creep and magnitude 125 F. 
‘of permanent set increase about 1000 percent, as shown in Maal of lacy 
“Figs. and ro. ‘Changes i in physical properties have been 4 ply (2 cross—2 length) of Birch. 
noted i in other tests’ where tensile strength of poly ply @ cross—2 length) of */s0-in. Poplar. 
A—Birch bonded with 3 “‘Tego”’ films between plies. 
-B—Poplar bonded with 3 “Tego” films between plies. 


7 Bartoe, Wea 1938, bonded with 1 ‘‘Tego"’ film between plies. 
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Creep 0 betw een 5 sec. and 60 sec. of loading 


Materials Arranged in Decreasing Order 

of Permanent Set Observed in 96-hr. 125 per ‘cent of 

Best at 125 F. (See Fig.9) | | Deformation at 5 se 


Polyvinyl chloride- acetate 


Polymethyl methacrylate 


Polystyrene 
___Lwminated 


= 


j 1000 
‘Fig. lei and Recovery of Cellulose Ac 

e 075 in. Thickness “000 ps. to a Maximum Fiber Stress 


mens substantially recover from their deformation ia $a 


then begin to deflect again under their own weight 
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ich respect to creep 


"the same time of f cure 300 c. t su this temperature i 
Reading pressure, “creep of specimen bonded with volves 
phenolic resin varnish was slightly higher than that of = 

made with | the phenolic resin mgs as bonding 

agent. ‘The loads \ were applied for 15 min. and recovery Sew full load» a 
noted her 2: min in. _ Permanent set was small in all cases, of amount of creep | before measurements can be made. | It is 


o 


the order of 1 to 2 per. cent of the ‘deformation. felt for this t reason that there is _ considerable merit in a 


of upon “creep was as on measurements. A compari- 
Conciusions further advantage oft the test is 
the ease with which data are obtained to measure 
quite apparent from these tests that the often neg- of elasticity. is a well-known fact that such 
% lected creep and cold-fl -flow y phenomena become ‘increasingly — calculations are difficult to — from stress-strain curves | 
important at temperatures, of tests upon plastic materials. It is well known that 
above 80F. ed ay “modulus of elasticity in tension and compression is not th 
are same for plastics, ‘there being about 50 per cent difference © 
ery much smaller. results may be recog- in many cases. Consequently structural” designers must 
nizable from data appearing in Fig. 1 10. Until thermo-— ‘make use of ‘broad assumptions in applying the figures 


plastics 2 are developed which will creep much less at 120 their calculations. However, data obtained under condi-— 


their applications structures are more comparable to the structural loads involving 
“they re reinforced with some supporting - metal member. ot simultaneous t tension and ers be more — 


Cold flow, which is defined in this paper as that stage directly applicable. 
f plastic fi flow in which the rate of flow becomes substan- The resin-bonded veneers behave as com- 


pare? 
tially constant, was observed for several of the materials at pared with plastics i in n creep a nd cold flow. , However, the 


mperatures below 85 ak > However, a number of hor hours effect of greater bonding pressures may be noted i in Fig. Ibe 

usually elapse before this s aeate is reached. . That creep will _ which undoubtedly affect adversely the wood structure so_ 


_ occur at even the lowest stresses is evidenced by plastic that greater creep ensues. This would not necessarily 
deformation of the beams under their own weight (stress be the case for fully resin-impregnated wood veneers 


-§0 to 100 psi.) at 125 F. for thermoplastics. aS at where physical loads are carried by the synthetic resin 
__ Concerning the tests themselves, considerable time must _ structure rather than the cellulosic structure. = 


~ tes spent in n making measurements in | conducting the long- —_ In conclusion, we wish to reiterate the importance an 


s _ time creep tests, and for this reason it was felt that a test usefulness of the short-time creep tests as a means for mak- % 
method which would give the desired companions data ing rapid comparisons of materials. It may be further 
pel a few minutes would be desirable. dt was with this _ concluded that thermoplastics in ‘structural applications — 
i purpose that the spark recorder was developed and repre- — above 851 F. should be viewed w with a great. deal of caution, | 


sentative data The lies in while physical constants such as the modulus of 
and and tensile do not change greatly, the 


. F. Moors. Rand Mr. in his. creep “pcurves would be much more ‘useful, partic 
- fc for plastics finds two stages which he calls the creep stage late if the range of the load which, as I understand it, 
a and the cold flow stage. _ These seem to correspond tothe was all in the region o of "1000 psi., were not so close to the 
_ first two stages | of “creep which have been observed in ultimate: strength of many of the materials that were tested. 
‘metals—the ‘stage of retarded creep r: rate and the stage 0 of In many cases where materials are to be used for structural 


practically constant creep rate. In metals, if con- purposes, loads i in the region of 1000 are not neces 
long cnough, appears a hind how the 


Tt will be interesting to see whether plats It: may seem low, but actually, in many Cases where ren 
this third Stage. stability is required under load, 


Mr. W. A . Zinzow.2—The senda ative to » the low, and 1000 psi. is a a bit too high, Ac ee 


creep characteristics of these materials hich Mr. Del- We believe the time involved is a little sis \ | 
‘monte has supplied is important in view of the fact that dred hours, I believe, is the maximum that you use, 


- plastics are getting into the structural field. If the struc- we had ualimited time at our disposal, we should like to 
tural engineer is t to use plastic materials, he must ob- run the tests for a period of 2000 or 3000 hr., because after 
viously need to. know what the limitations are, and all, if the cr is going to continue, we will get ‘ultimate 
know of no information that is more likely to. bring out racture. é 

_ the limitations of plastics ‘than these data. eee “7G: S.J. Roscu —I wish to speak along i 


Urb: ble Tnsulaced Products De jclopment, Anaconda Ware” 
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each of was insulated with of the The results that we obtaine 
fairly tight, with a few feet of overlength extending be- (Mr. L. M.  Currie®), find that had 
yond each end of the conduit. _ The overlengths were bent to explain. — One question I would like to ask: Were t 


waward over the te of the conduit, which had pre- wires heated the tension was applied to 
model was assembled and then 


assembly of this was as placed ina ex 

rent passed through all of the wires in series so as to raise creep of plastics at “stresses an creep 2 
the temperature of the wires to 60 C. _ Similar s setups were periods of time. _ Tests are now in progress to determine 

cused with ‘temperatures of 75 and ‘100 , Tespectively. these effects, , though | the authors regret that they are not 
Each assembly was maintained at its temperature available at time of preparing this 


period of 30 days. Concerning Mr. Rosch’s comments of the behavior 
one the group of wires was connected to polyvinyl chloride with increasing it 
on "electrical circuit, the conduit itself forming th the c other part _ obvious that there 1 is another factor besides creep which 


oe of the circuit, the idea being that if the resin wore - through © influences: his results, which are indicated by dielectric 


SO as to “permit the conductor to touch the conduit, con- test. Our conclusion t that creep \ will progress at an acceler- 
‘tact would immediately be established and an indication ating rate with high temperatures still stands, of course ~ 
aye 
surprising thing about the results of this test was rial is not altered by su y such te 
that although these nine wires were maintained for a total —————— 
of 7 720 hr. at 75> 3 and 100 C., respectively, nevertheless ‘Director, Vinylite Division, National Carbon Co., Inc., Clevelais! 


mation on the samp: cs eated Technical Director, and Instructor, ‘Plastics Industries 


of Out oor Performance. Tes ests. durability tests ofcements. The accompanying 
the per joritative | crete, illustrate these tests. The particular investigations 
performance of various materials in service, the So- "were described in a paper by Messrs. D. G. Miller rand og’ 


ie) 
ciety has conducted a large number of outdoor or other W. Manson entitled “Tests of 106 Commercial Cements for 


of performance tests, many of these, of course, ‘Sulfate Resistance,” appearing in 1940 A.S.T.M. Pro- 
The tests involve Over 130° different brands of 


Many cem The cooperativ inv estigation was 
pen the sponsorshi p of A. S.T.M. Committee C- 


exampl ves ment with a number of other organizations, Government - 
nple of such an investigation is project at ‘Medicine tan 


‘ Lake and University Farm at the Univ versity of Minnesota, = — an strial companies participating. 
— 4 one of the crates of 50 concrete test specimens 
a taken from Medicine Lake for annual inspection. At 
right, a close-up of some specimens shows varying de- 
grees of resistance to sulfate water. These | 


crates concrete tes specimens 
cine Lake in Pees for recent annual inspection. 


Courtesy me 


We did work with wire a fi of oxide or har 
— We di bout nine wires and quickly, we get a form of oxide or harde 
with olyvinyl chloride. We took abou 
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rgency Alternate. Fe deral Speciia E- UU. P- 388 | 

In LINE WITH THE E policy of announcing ¢ E-TT- V-7la arnish; Interior 

ee members the latest ‘emergency alternate Federal speci-_ E- TT-V-8la Varnish; Mixing (for) Alumioum Paint 
“fications, as described in the August ASTM Buttetin with E-TT- v- Varnish; 

the latest list as of that date, there are giv en below the 

specification numbers and brief description of theeme 


alternate Federal specifications received in past few 
“weeks "Priority F Given Research Lat 


As indicated, under this plan the Federal specification _ ALTHouGH MANY or the members undoubt- 
| = is not ‘changed, but where they may be considered Bees have noted the announcements in the press of a i special ; 


suitable alternates for the materials covered by th ne Federal priority rating ng given to research laboratories, the g gist of a 


emmengency alternate requirements can be- statement from the Office of Production Management i: is 


come effective. Primarily, of course, they are issued in the given here. — This rating in one sense recognizes the great 
interest of conservation of certain strategic materials. importance of scientific rese earch in the present National 


another article in this to a large Defense program. . The priority rating of A-2 was 
number of new specifications and pproved by | Com- equipment needed by research laboratories. 


_ ‘mittee E-10 on Standards, there is listed the first emergency The Priorities Division has secured t the assistance of the 


alternat requirement in an A.S.T.M. specification. National “Academy of Sciences in the 0 operation of the 
; _ ASTM Headquarters i: is prepared to distribute a limited — Research Laboratories Supplies Plan. The Academy will 5 
“number of the emergency alternate Feder al specifications ‘advise upon *pplications from laboratories fi for ass 
on request. Several members have taken advantage of this under the plan. 
offer to obtain copies of those items in which they are -* A laboratory experiencing d ‘difficulty i in securing essential : 
I 


particularly interested. naterials, and wishing to qualify for the A-2 rating, 


|e apply to the Ch | Branch, Office of Productior 

Pps) to ne zhemica ranc ice Oo roaguction 
preference rating may be extended as far as necessary 


assure dative ery scarce to the labo 


Bronze, Bars, Phases, a oN h 
Bronze, Phosphor, Bars, Plates, Rods, , Shapes, Sheets, will be made the Priorities Div 
must be done by the laboratory itself. 


“Tron and Steel: ‘Stat ond (Galva. Cn the event thi that the laboratory finds itself ‘unable to 


obtain some essential material with the rating, g, it 
Nickel- Silver); Bars, Plates Ro 
Shapes, Sheets, and ech 
Shapes, Sheets, and Strips PD-r. the research project is deemed of 

Terne- Plate (Roofing Tin) importance, the Priorities Division will issue an individual 


Bars, Plates, at Je preference rating c certificate, assigning a higher rating toa | 


ie EQQI- and Steel; Sheet, Tinned (Tin-Placc) All correspondence s should be with the OPM Chemical 


Rods Branch, and not the he National Academy of Sciences. 


4 
1 
‘ 


: aint specif ications | 
-QQ-A- 561 Aluminum, Plates and theme 4 
E-QQA-41la Aluminum; Bars, Rods, Shapes, and Wi ire v d 

E-QQA- -356a Aluminum Alloy (Aluminum- 

Shapes, and Wire 


Hardware, Builders’; Locks wail of A.S.T.M. specifications pertaining to 
(Door Knobs and and Roses) varnish, lacquer, and related materials. 
Solder; Tin-Lead Brief abstracts of Federal specifications cn. 
Computing and Recording (now designated Circular No. 627) covers not only 

BHH-G- 156 Gaskets, Rubber Molded, Sheet, and Federal specifications but those used by many ny other Gov- 

ERR. ‘Packing; Rubber, Wire- re-Insertion re. iH uate, ad 
ERR-C-85 Cans; Oil (Kerosene) Federa ‘ousing ministration, and others. 


Bi: Cans; Dr A Gardner, who is very active in A.S. 
work, i is Director of the Association’ Scientific ast 


he 
rac 
| 
he 
ot 

Q-B-671 
i 

| 
of 
ed 
Ce- 

ens hee: 
a 


sented a review of A.S.T. M. research projects, falling i into el 


broad classifications: properties of materials, and methods ae 
_ testing-—but this year because of pressure of several matters a 


Headquarters i it is not possible to to include this is research ; article in 


this issue, but it will appear in the December Buttery. Com- 
nail ‘mittee E-9 on Research feels — that a listing, with condensed | 
A sy nopses of latest developments, provides an interesting ‘sum. 
sou mary which is of value in many ways and gives members some 
SOUTH BROAD ST. highlights of this phase of A.S.T.M. work, 


tions }—we vell, this in itself ‘pretty v well answers questions — 
on n how S. T.M. through its technical committees teally 


really essential lines, there has been neither th e per- Card F File Lists ‘Projects Relat to 


sonnel or t time available for the Society t to ) develop many erense 

st statistics which. might be m most interesting. However the be readily 


——— Jatest Year Book carries, as have previous editions, certain ite concise information and references on research and 
information that is worthy of comment ‘mentioned 


projects dealing with materials which are 
— this Buttettn some 100 pages of the Year Book are of direct or indirect importance in National Defense work, 


“necessary to list: the A.S.T.M. membership, but to ‘give there has recently been set up a system of cards giving for 


5 
= complete personnel of the Society’ s committees over a large number of standing committees notes on projects _ : 
pages are required which in ‘itself indicates the im- which would fall Some 150. 


of these groups in the Society's work. projects are covered with to latest committee 
__ There are 61 so-called standing committees, cight each — reports, minutes of meetings or other sources giving the 
| the field of ferrous and nce -ferrous metals; 14 in the Jatest information. It is planned that these cards will be — Mf 


Wee rete. and mas fi Ids: he “‘D”’ 
cementitious, concrete, an masonry ields; 17 in the —— kepes up to date and thus provide in convenient form in- 


groups, paint, , petroleum, coal, plastics, etc.; with clev oneal formation that is pertinent in connection with the respec- 4 
ae miscellaneous subjects, ‘mostly the * ae committees; 7: tive committee projects. . These cards include references to 


and four are formal standing research committees, a total | the several i items listed i in the August BULLETIN (page 15) 


61. The total ‘membership of these is 3682; as being of direct importance in National 
the av average ‘committee size is 60 members. But the ‘many 


committees vary in size from -D-13 on Textile 

“Materials which this year has taken the lead from Com- + — 
~mittee A-r on Steel wi ith respective memberships of 140 


and 230, to « committees with less than t ten members, ic # -Tuis ts THE TIME of year when various pub 
latter being primarily administrative groups. s. The sub- _lications—technical books, compilations of | standards— 
_ committees may vary fr from 50 to 60 members, depending | roll off the e “‘assembly line’’ and while these publications 


upon how standing committees subdivide their activities are rather prosaic, to be sure, if examined strictly y for the 
into sections and smaller groups, down to working sub- physical elements they | represent, paper, cloth, and ink, 
| oar of five or six members and a few cases to three — plus a little thread and glue, can they not with some j 
or four. | Eliminating duplication, that is, members of imagination be thought of as a style of cornucopia which | 


4 
- mo ethan one committee and representatives o of other socie- instead of pouring out an abundant store of fruits and = 

ties, there is ; ‘a net committee membership. of 1870, of flowers may very well help i in making available : the basic 4 


which» almost 1100 are individuals, some 660 are com-— materials for a bridge, a boiler, a piece of soap, or a a 


pans, while Government departments, etc., of oil... ad infinitum. 

In addition to the committees wi ich their 


several hundred subcommittees and sections, the 
representativ es on joint committees v with ‘other ‘the of which may very well have been decermined 
4 


and is actively concerned with numerous sectional com- | and controlled by an A.S.T. M. test method or specifica- 3 


told the number of ‘members serving on technical com- No » doubt many committee members and officers heave i 
f relief at il- 
mitteesistoughly2000. 2 ts ee a sigh of relief at seeing the publications become avail- 


- With 2000 out of about 4500 members serving on tech- able, indicating that after hours and weeks and frequently a 
nical committees (the g great majority of these « committees — months of effort, at last the job (or the first phase of it) 4 
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that all items listed on the were 
4 The ballot covered the adoption of revisions in 82 stand- | 


tentative ve specifications, methods, and definitions : 


The canvass 0 of the ballot showed that over 

~ had been cast and while the itemized returns will not be 

7 published, any member of | the Society who 0 desires to know r a 


é the vote on any particular i item can obtain the information 


S.T.M. Headquarters, = = 


rom 
of the Tey ised standards, as well as or new centative 
pecifications and tests accepted at the annual meeting and 


the recent meeting: of Committee E-10 (described in this 
BULLETIN) will appear in the 1941 Supplements to the 


: Book of Standards, the Supplements to be issued early in o 


November. An article to the of Standards 


Wa 


ards and the adoption as standard of 60 


‘Committe E-6 on Papers 


sand 


P Sey, June 22 to 26, is desirous that members of the Socie ety 


|, and others who have in mind submitting c offers of techni- 
1 papers should send these offers to ) Society Headquarters 
well in advance of the February meeting of the committee. 
«Addl offers must be accompanie a summary hich 
make clear the intended scope of the paper and 
re indicate features that in the opinion of the author will 
justify i its inclusion in the annual meeting program. Suit- 


blanks to be used in transmitting the in- 


em nts to Book 
shed; n Early 


iN anticipation | developing the program for the 1942 mens, 


enumerated below: 


“cludes i in a special section ‘the: tentative revision 
_E ach member of the Society receives one “part of the 
_ Book of Standards with its :s Supplements, and the other 
two parts with ‘Supplements ¢ can be obtained by y paying a an 
additional charge over the annual d 
parts and $2.50 for all three parts. Many of the members 
get a ‘complete set of the books. Extra copies of all the 
_ books can be purchased, the Book of Standards costing $8 
er part, , $15 for any two parts, — $22 4 all three parts, a 
the Supplements costing $3, $5, and $ 7. The 
membership prices for extra ‘copies are $5. 50, 


$14.5 50, for Supplements $2. 00, $3.50, $5.00. bs 


ros Ev ery member should be sure that he « obtains a copy 0 


_ the ¢ Supplements to the particular: parts of the Book of | 
Standards he may have. Stickers a are furnished with the 

Supplement for affixing to the previously issued volumes 
fe ola 
any reference to later specifications or tests. 


a Index to Standards which is now nearing comple-— 
tion will be: sent to each ‘member and will give him ie 


references to all of the publications where 


standards and tentative “standards appear. Index 
takes the place of a separate index in eacl 


New Designations for 


Avousr ASTM BULLE’ 


‘serial those listed seven covered 


| specifications | for copper and copper alloy sand castings. 


ee it developed that some changes should be 


in the serial designations assigned to this particular 
|The latest serial designations v with their titles are > 


group. 

143 41 T—Tin- and Leaded Tin-Bronze Sand Castings 

_B 144 - 41 T--High-Leaded Tin Bronze Sand Castings 

B 145 - 41 T—Leaded Red Brass and Leaded Semi Red Brass Sand Castings 

146 - -41 T—Leaded Yellow Brass Sand Castings for General 


147 - Yellow Brass and High- Strength Leaded 


149 - 41 T—Leaded Nickel-E Brass CLeaded Nickel- Silver) Leaded 


and on will be dis- 


tributed to the members early in November. ¥ Each mem- 
__ ber receives the Supplements according to the r: respective © 


“parts of the Book of Standards he obtains. 


- Preliminary estimates indicate that Part I will have 
about 126 standards covering some 550 pages; Part II 
‘standards, » 475 pages; Part III, 119 standards, Goo pages. 
_ These books will be bound in cloth “conforming to the 
_ binding of the Book of Standards and will also be avail- Rie 
able in half leather for those who wish t to © procure mae 


These books as their name bring 
up to date, both the 1939 Book of Standards and 1940 
~ Supplements, since some of the “standards in ‘the | 
have been this year. All specifica- 


included; also re- 


Schedule of A of A.S.T.M. Meetings 
r 15-17 D- 13 on Textile 
terials. New York, N. Y. 
October 19... D-3 on Gaseous Fuels Atlantic City, N.J. 


November 6, 7 B-5 on Copper 
March 2-¢ Committee Week. Cleveland, Ohio 
une 22- Forty-FirtH AN 
MEETING Atlantic City, N.J. 


ues of $1.50 for two a ee 
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| 
Metal Congress i in Phinda, 


cember 5)» the A. S. T. M. Philadelphia District Comal 
- will be host at a meeting designed to be of interest 1 


field of ferrous and non- ferrous In ‘addition to the 
engineering students and the faculty members in the 


- National Metal Exposition, which promises to be the ~ il a 
P P merous engineering -schools in the Philadelphia ar area . Fea- , 


_ largest yet held, an extensive series of technical sessions 
giddy _ tured will be several short addresses by leading materials i 


has been planned by the American Society for Metals and 8 
4 and testing engineers in the Philadelphia District covering 
. other participating societies including the. American Weld- 

topics that are of importance in connection with the pres- 


ing Society, Wire Association, and the Institute of Metals 
: a individuals active in A.S. T. M. work are on the techni T he meeting is planned for for the Franklin n Institute } but 

_ cal programs and some of those in the Philadelphia area full details will be given to all the some 500 Philadel- 

serving on the local convention committee. A de- 


q 

phia District members who are urged to note this date 
tailed program of the congress is being sent to A.S.T.M. ‘their calendars. 


members in the Philadelphia « district through the courtesy The committee in | planning a to emphasi: 
A.S.M. extreme importance ce of control and testing in National De 
Perhaps of particular interest will be the National De-  fense felt that both 1 the student « engineers, faculty members 

_ fense Group Meetings o on Defense Problems, Con Conservation — and the Society members, hav ing ‘much in ———a 
and Substitution at Convention Hall on the afternoon rand — benefit. - Following the short meetin 
evenings of the week. Authorities in industry, from to be weve ed. ~ 

branches of the Government, and consultants will I of F. G 
cover specific topics. At the close of discussion a sum- nall, Baldwin- Southwark Corp., ‘with R. W. Orr, Secretary, 
marizer will cover er _the h high 1 spots. Cc L. Warwick, RC. CA Manufacturing ( Co., Inc. has approv ed a continua- 
_A.S.T.M. Secretary-Treasurer, is participating in two 0 of tion « of existing subcommittees to carry on details of dis- 
at sessions, the one on copper and its alloys at which he _ trict work. . J. W. Harsch, Leeds and Northrop Co., heads — 
discuss standardization of specifications, and he will the Program C Committee, E. J Albert, ing- -Albert In- 
cover the same subject in a session on higher alloy steels. strument Co., the Finance and Dinner ‘Committee, J. F. 
program for sessions: is as follows: Vogde. , Day a and Zimmerman, Inc., , the Publicity and Pro- 


motion ‘Committee, and A. 0. Schaefer, The ¢ Midva ale Co., 

Steels); 8:00 p.m. Manufacture of Shells; 00 p.m. 1.—Aluminum ; and 


Oct. 21, 2 m. —Highe Steels (il Quenching Steels); sal 
va ec ne 


be Grades for Vv Piping, Shire, Rolling Stock); 8: 00 


‘Thursday, Oct. 23, 2: m.—Alloy Castings (Steel and Iron); 2:30 discussed and advanced sev for 

24 2:30 m.—Molybdenum } Steels and | Tool Insulating Varnishes, Paints, ‘and 

: l Lacquers considered conditioning of shellac for flow tests. . 

There was a very ¢ extended discussion of the internal dry- 
ane The morning sessions of the A.S. M. are being held ae ing of varnishes . No definite | proposals 1 were advanced 

_ the Benjamin Franklin Hotel, convention headquarters, but from the discussion it is recognized that a real problem 
; the afternoon and evening s sessions at Conv ention Hall, es is involved and work will be undertaken as - proposals ar 

Society Bel Subcommittee II on Molded Insulating Materials re- 
Stratford where technical “sessions are scheduled. ported that the draw ings for the standard molds are now 

Practically all of the topics at these Sessions are of wide-  gweilable and have been sent to A.S.T.M. Headquarters. | 


spread interest ¢ to -A.S.T.M. members including one on (Blueprints are available at nominal charge. The mem- 


Monday morning at at Io:1§ covering weldability of plain bers discussed we ork on the ¢ electrical properties ; of molded 
tee carbon and low alloy s steels, a structural session on Tues- NW? material and are preparing to develop a —* on 
_ day afternoon, and a research session on non-ferrous metals — phenolic 1 molded material. Pre V8 Ey 


is scheduled for Monday afternoon running simultaneously — S 


shipbuilding session. There is a fundamen - 
‘search s on fu pleted its work and submitted a of measuri ring 
it uesday after an 
pe power factor parallel to the of sheet insulation. 


| Wednesday af 
ednesday afternoon. 
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w ill be let ‘Considerable ‘These series of D-g meetings were by che chair 


time was devoted to a of consolidating anum- man, Dr. T. Smith Taylor, , Professor in Charge 
ber of committee sections dealing with - different it types of search and ‘Graduate in Newark College of E a 

_ tests and materials into sections which will devote their neering, and the secretary, zB. J. Rutan, Test Engineer, Te 


efforts to mechanical tests and electrical tests of sheets, ~ Consolidated Edison Co. of New Yor 


es, and rods. A report was made 0 ona a method of power 
j 
C8 on. 
4 reviewed it ITEMS OF PARTICULAR interest on 


Variations. was discussion and action at the meeting of 
ula- mittee C-8 on Refractories held on September 4 


“Several sections of Subcommittee IV on Liquid Ins 


‘ 
oa met in advance of the meeting of the main committee. ville, Ohio, just before che summer meeting of the 4 a 
The section on dielectric strength reported minor changes | 4 tories Division of the American Ceramic Society, involv ed 
4 ‘recommended for that method and is preparing “specification requirements for plastic refractories and a de- 


liquid insula rork on the influ of electrod 
iquid insu ation. Test work on the influence of e ectro . temperature, the only exception being in the methods for 


shapes and rate of rise of voltage was also reported. The sj chemical analysis. pete heh 


section on sludge tests discussed the results of the latest _ The proposed specifications for fireclay plastic refr refrac- civee 

round robin and are preparing for further check | tests. tories cover material for | boiler furnaces and incinerator 

Their -Teport, » however, indicates that two” methods, a service. This is the first time that Committee C-8 has 

short-time bomb test and a long-time referee test, will made recommendations on material in this field—that is, 
probably be ready for letter ballot by the next meeting. ‘covering: material sold ‘to the customer in a workable or 

4 lengthy meeting was held to discuss methods of f deter plastic condition which can be rammed into place on the 


mining moisture in insulating oil . A program has been — job, and which, in addition to being used as furnace lin- 


mapped out in which a number -of methods will be studied ings, is used extensively as repair - material. The proposed 


| in about ten laboratories. These ‘methods had been pre- is referred t to letter ballot of Committee 
trial in a round-robin program. The other sections re- 
progress on gas determination of oil and ¢ 
si 


letter ballot on _a method of dielectric test for synthetic a cision to “‘standardize’’ on the use of Fahrenheit scale of i: 


J 


? st of % co amplify o oth the regione’ poe 
red at ‘andards, a recommende practice for the panel spa ing 
There was an extended discussion in in in Subcommittee VII test is being prepared which will give supplementary in- 
if on Electrical Tests « covering - methods of ‘measuring resis-— formation on the construction, maintenance, and conduct tae 
tivity of insulating materials, with particular attention to ofthe test. 
— the time at which readings are taken. A new method for ‘= ‘There was discussion at the meeting ead mba: work 
_ thermal | conductivity was brought to the attention of the © being carried out on comparing | certain characteristic ae’ he 
committee and will be ¢ studied. _ It offers ‘Prospect « of speed behavior | of an electric and a a gas- -fired P. C.E. furnace 
ty and accuracy ‘requires only smal! specimen. This comparative work now under “way at different lab- 
Subcommittee VUI on Insulating Papers and Fabrics the oratories, will afford information to the com- 
round-robin t tests on varnished fabric have ‘been com- mittee. Other problems being studied by the committee, 
pleted. This | series covered the relationship between or work which is being closely followed by it involve 
elongation, » dielectric strength, and field application. tests. and equipment for evaluating consistency of cold- 
te ; Also being considered is a moisture test for this type © of : refractory mortars and i d investigations of heat transfer using 


now insulation. was made on ‘the breaking strength types « of Globar equipment. 
irters. of glass tapes. Asa result of the wor’: in Subcommittee The subcommittee in cifications de- 


mem- 4 TX on Mi Mica Products, a method for measuring power fac- -. veloped a draft of requirements c cov vering cold-set mortars 
iolded | of “mica for letter of wet ty. pe, and copies have been distributed for 
i 
Subcommittee X on Condition ng is is preparing to to con- C-8 m were by. the chairman of the 
tact the Army and Navy it 
ordinating the conditioning methods and requirements 
the s specifications of A.S.T. M. -and the G Government  bodie 
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vetar 
tinu; 
if di 
heac reT Ae 
ting with Committee D-2 in wo ing included the 
1 that they are cooperating with matters disc ssed at the meeting inc 
Subcommittee V on Ceramic Products (Porcelain, Glass, GEE her is in preparation dealing 
ion test as covered ished in the manual. Another 
) proposes to adopt a dye penetration test Covert f ries in the making of electric 
1 the A L.E.E. standards and will modify mechanical with the use of refractor the cil. 
tests of glass insulators sO nace iction. plans to develop still another 
| agreement. A report on the electrical proper P 
her iy 
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Issued 


1S Co Compi lations 


List of Standards, brief descriptions of which appear in masonry cement and ‘sieves. 100 Pages, 


N ADDITION TO THE 1941 Year Book and the © 


a separate articles in this BuLLerin, a number of other tech- © _ heavy paper cover, to members, 75 cents; list price, $1.00 


Standards on Petroleum Products and Lubricants: 

‘standing committees in the fields of petroleum products. Aa This publication, which has been issued | annually 


and lubricants, cement, electrical heating an and resistance 191 1926, thus making it t the oldest of these committee- spon- 
alloys, and textile materials. Reference is made in this sored publications, is also the most widely distributed. a 
2 _ Butretin to the 1941 Supple ments to the Book of Stand-_ A 400-page volume with some 82 standards, of which 6 
ards on which | editorial work is intensiv rely under way rate are test methods, 11 1 specifications, and two, definitions of | 
with distribution scheduled for ‘early i in November. terms, this latest edition also gives: four proposed 
‘ a has been forwarded to to each member an order blank = methods approved by by Committee D-2 for publication | Ys, 
2 _ by which he can procure, at the special members’ prices, a ae . The current D-2 . report is included which 
copies of publications. the case of three new v publica- gives in detail the 1941 changes in the standards. Ir 
tions being issued for the first time—compilations -. poe additions to the standards this year are the nite 4 
eral aggregates, and the mposium on on ‘Particle teristics of aviation fuels, ignition quality of Diesel 
Measurement, ‘special prospectuses will be mailed to mem- aniline point of petroleum products s and ‘for carbonizable 
bers in December ; at which time orders can be placed for substances in paraffin v wax. x 400 pa pages, hea’ ry F paper cover be 


Standards on Electrical- Heating a and Resistance Al oys 


‘Natural and Synthetic new compilation, the first to be sponsored by Com- 


The 1941 Edgar Marburg by Dr. H. L. ‘Fisher, | mittee B-4 on Electrical-Heating, Electrical- -Resistance, an 
-_ in 1 the section devoted to natural rubber covers — “ Electric-Furnace Alloys, covers 110 pages, and the 4 first 500 
= of the ‘book also include through the ¢ courtesy of the 


to covers and structure, defini- “paper by and Wensel covering “Methods 
tion, ‘nomenclature, composition, compounding, X-ray y of Testing Thermocouples and Thermocouple Materials,’ 
‘structure, and and devotes considerable space to a a number of this 36-page paper being reprinted ‘National 
important properties and the application of synthetic rub- Bureau of Standards Journal of Research. 
bers. The bibliography covers primary references to syn- The committee feels it is very fortunate te to be able to ine 
thetic rubbers rs. This lecture, to be included in the 1941 : om this technical contribution because it provides some — 
was issued in separate pamphlet form, special guidance to the reader in selecting the method which is ia 
“paper binding. Members: who wish to have separate best adapted to a given set o of conditions. 
copies can obtain them at 35 cents each; the list p price for The compilation provides standard methods of test and a 
the 32-page publication is 50 cents. some specifications prepared by the committee, on electri- 
on thermostat metals, m for lamps and radio tubes, q 
ing | the Appearance of Materials: ‘a and structural and d electrical-resistor materials for fernsati: 


“ One of the two symposiums held at the Spring Meeting —_— This ‘committee-sponsored publication is also featured — 
by a technical paper on “Thermostat Metal’ prepared 


in Washington. _ This one, jointly sponsored | by the — 3 
_ Society Color Council and A.S.T.M., includes six technical i especially for Committee B-4 by S. R. ‘Hood, Chief Engi- 
by "outstanding in this field, with dis- neer, M. ‘Chace Co. This presents useful in information 4 
=e cussion by other technologists. These papers cover many on the subject, covering historical facts, characteristics - 
ees phases of color, but stress those aspects of primary a of thermostat metal, the design of devices depending upon — 
to the s specifier of appearance attributes of color. A spe- _ thermostat : metal, 2 and methods of testing. _ (This paper. is 4 
prospectus on book was to “members i also being published in the ASTM Buttetin.) 
to members is $1. 00 annual report of the committee, June, 1941, » also, is 
1.00, included, which gives information ‘regarding the scope of 
the work under wa ay on these various classes of materials. — 
The committee has ‘recently undertaken the development 
of methods of te testing , materials for contacts, and this work 
_ Gives al of _is going forward actively. The committee is also carry- 
ing the n now Reet Specifications ng forward a 1 program for development | of specifications — 
fer Portland d Cement with requirements for and methods of test for alloys for use at tempera~_ 
ers 


; There are six methods $1.00;, 
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oe 
andards on Textile Materials: From 1906 untill 1931, the only lation of 
aos on hk data in this field was Hadfield’s report. Then in 1 31, 
While ‘this issued publication by HL W. Russell wid bl 
Committee D-13 on Textile Materials is developed essen- “of Te Sym- 
he cover in convenient, compact form all of the os emperature on Propertics of 
AST. M. specifications, tolerances, tests, and definitions Metals, has wailable in 
to the wide range of textile materials, it repre- , rie 
‘sents much more than just a collection of standards. It i is je ee ee ne applications o metals at low 


tem- 
ratures incr 
ae good example of a compilation sponsored by a committee _ per ures increasing in number and scope, | 


x 


ni it is a timely 


book, and inciden one 
which provides a wealth of other helpful inform ation in a_ d ncidentally one of direct concern and value it 


“particular field. In addition to 67 specifications and tests ws connection with National Defense problems. A con- 
covering some pages, there. Appendices providing ensed index provides references to important topics 
several proposed methods" published as information and d bibliography been carefully selected. 
comment including: a Recommended Practice for ‘Designa- in board covers, w ‘ith wire binding covering 

ak Yarn Construction, Test for Acceleraced . Aging pages, with 142 tables s of data, , this publication isavailable 

Textiles, Methods for Identification of Finishes on Ter ©, members ‘the AS.T.M. - and AS -M.E. E. at $2.00; lise 
tiles, and other proposals. An excellent series of Photo- 
- micrographs of Common Textile Fibers is furnished, also 3 
‘ee a Yarn Number Conversion Table, Psychrometric Table for 


Relative Humidity, and Photomicrographs of Defects i Committee on Plastics Advances Work at 
Woven Fabrics. Four interesting technical papers pre- New York Meeting 


sented at a meeting of the committee are reincluded. 


The use of this publication has increased from year SE . REVIEW OF THE work of Committee D-20 


‘year and i iti is now widely distributed ‘in the textile indus- on Plastics as indicated in a statement describing the two 


«try and has come to be recognized as as an exceedingly valu- day t mecting | held at the Hotel Pennsylvania on October ~ 


able publication. — . Copies of the 4oo-page publi ion : and 2, shows that the i important activities of the subcom- 


furnished members 4 at Sr. 255. heavy Paper cover, mittees are being adv: anced. In the field of strength 1 Prop. 
Method of Tension Testing of Plastics 638 - T) to 
a determine whether certain parts of the procedure can be peg 
simplified. Other projects involve the ‘development of 
pe needed methods for modulus of elasticity ¢ or stiffness ss factor; : 
éngs reprint of the annua report the standardizing o of high- -speed i impact and tension in impact 
i 
various committee activities tests; the al — for measuring 
ear features the first extended report of the Wire = ; 
W and Wi 
Committee Field Tests of winks des proper- 
1939 and 1940 are continuing their svadies. The former include mar. 
tmospheric corrosion tests whi av n under way 
u ur yea Vv rep n [ ‘ 
and re dat he vertinent in round-robin series of tests on coefficient of volume ex- 
find & on met of: testing flow of thermoplastics and 
r i 
Ann and 
discusses subcommittee ro Test for Diffusion of Light by Plastics (D 636 - 41 T) an 


Pe a _ Method of Test for Surface Irregularities of of Flat Eo 
I 


parent Plastic Sheet (D 637 — have been a abel by 
mpact Resistance Tensile of Metals ic S 37 41T) PP y 
at Subatmospheric T Me | a _ the Society. It was se at the meeting that a test 
Prepared by H. W. Gillett, Battelle Memorial Institute, 
led 


for t the Joint Research Committee on Effect of f Temperature 


on the Properties of Metals. _ From the standpoint « fees ce in considering the applications of the materi 

particularly to and producers and users te Committee D-20 its Subcommittee | 


preparation for two years in the “joint C Committee 


throug gh a subcommittee headed by F. B. Foley, the in- "a The importance o 
formation submitted by a number of cooperating 


oli ieee requirements has been evi- 


to > Doctor Gillett | who > urgency has setupa ‘number of sections ¥ which will, as soon 

‘clarified ik sleds. large amount of material from the as possible, develop specifications for finished parts. tt ee 

literature, principally foreign, supplied ci critical comment, 20 specifications have been indicated as desirable. 

} and a Cooperat- W.E. Emley, National Bureau of Standards, is Chair- 


man of Committee D0 with W. A.E 


Laboratories, Inc Secretary. 


— and Subcommittee VI on Specifications realizing the - 
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Committee on has a new set 


oil standards for viscosimeter calibration. In preparing requested ‘one, an opportunity havi ring "been given 


these new standards two recent dev clopments have been earlier in the year to members to request a copy. Those 
taken into consideration, (1) the general adoption « of kine- - ho « did not request one ne and w ho have use for i 


matic _viscosimeters it in place « of Saybolt instruments for write A.S.T.M. Headquarters. immediately 


routine -and control testing, and (2) the 2 of kine- 335-page publication, , furnished only to members, 


iscosity limits for Diesel fuels. elie ved is intended for use in connection on with the activities of the 


tic viscosi ts f 
To meet these new conditions the committee is “now ‘Society. on list 
‘offering the oils in two sizes of containers. These include 4: ustaining Mem- 
q 

sample | for those primarily interested in the calibration of *4t¢F liste’ in the complete personnel), the Year Book — 

ers re- Provides detailed information of the A.S.T.M. committee 


kinematic viscosimeters only. Kinematic v viscosimeters re- of 
of various stan 
quire only a small volume of oil, thus eliminating | the Setup, listing the personnel of various standing committees 


— of purchasing large sample. subcommittees, committees sections. It 
while some too pages are de- 


‘The introduction of smaller samples will also 1 silt the 
voted to listing the ‘membership of the Society, it takes 


SO rs D Ss 
tendency of some testers keeping the samples in stock over over 1 ‘150 pages: to give the ‘complete personnel of ee. 


lon tiods of time. Even under th st of conditions : 
oil samples will not remain constant forever, therefore — 


Other material i in the Year B 00k includes a copy of t 
is des is desirable to discard old ones and obtain new ones. The ; oa} abe 


ttee recommends discarding the sample v within eight 


ous, namel) ns, 
ain and Gamma of people find this latter informa- 
interest. . General informacion about 


Gu ae Society i is giv en and there ; are bound in the book mem- 

0 Icial Va.ues assigned to them are as follov bership» application: blanks and also a blank 


= 


| 
4 terial i in the Yea r Book to o be 


Seconds at 210 F. ACH } 


pen urchasing agents, and others “con- 


(86.6 cerned with engineering materials will be receiving early 

lite he 1 November a « copy” of the latest 3 Index to A.S.T.M 

ie! of laboratories using different types of viscosimeters. In /1¢@tton Is an essential part of the 1941 Supplements to 


each case, however, distilled water was used as a basis of the Book of Standards, members may wish to procure now 
a copy of the new * “List of Standards” just off off press. 


This 3.4 34° -page list gives the latest titles and serial 
tions of all A.S.T.M. specifications and tests , grouped 


comparison. ~The ‘Saybolt Univ ersal values were ¢ obtained 
by conversion using A.S.T.M. Method for Conversion of © 
V iscosity to Universal V ‘iscosity (D 


under specific fields. It is intended primarily to furnish 


version for conversion of kine hose people who i inquire about specifications information 
: as on just what A.S.T.M. has available. It It is ‘not intended 


iaherunaoinn by AST M. in Tone. ,194t oe ne to serve the same purpose as the Index an no atte p 


_ Recommended p procedures for the calik — n of viscosim- 
‘eters have been n published by A.S.T.M. in the Method of 


Test for Kinematic V iscosity (D 445 5-39 T) and the: withou charge 


guest 
‘Viscosimeter 88 for the kinematic and Say | Committee on | 
. f ; ssociation of Textile Chemists and Colorists and the 


One-half pint sample $2. T.M. a new sectional committee has been organized 
o function under the procedure of the American 


Orders for samples s should be sent to Dr. T. Delbi i dge, Association in the field of fastness of colored textiles. 


Chairman, 3 3144 Passy unk Ave i Pa., w with the chief fi functions the A.S. A. i 
; ether | in 


APL Announces New Viscosity Standards 
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cti s for color fatness it in 

been under way simultaneous 
ba sically is the background fo 
designated L14. 


The A.A. -T.C.C C. has hada number whi committees in this | 


appointed — 
In addition to harmonizing testing sini another 
“eld and has developed fastness tests for different textiles important: field where the committee Ca can do effective work 
including cotton, wool, and silk. Because A.S.T. M. isin | the evaluation and interpretation of data which it is 
; through its Committee D-13 on Textile Materials was also Ben can | result i in some standardized f form | for Presenting | 7 
active in this field and other groups were definitely inter- information about he fastness of textiles. 5 A subcom- 
ested decis ision was reached d by the A; S. . Advisory’ mittee i in this field is being organized, headed by Dr. Jules 
- Committee ton Ultimate Consumer Goods, a a supervisory — -Labarthe, Jr., Mellon Institute of Industrial Research. ed 
committee of the A.S. A., , to undertake, with the coopera- Official representatives of the Society on this sectional __ 
‘ tion of the interested bodies, the organization of the | sec- committee are W. M. Scott, C hief, Cotton Chemical Fin- 
‘tional ishing Div., U. S. Bureau of Agricultural Chemistry and 
The scope: of che project been as follows: Engineering, and A. G. Ashcroft, Product Engineer, A lex- 
“Correlation “a iendols covering test methods for the | fastness of of ander Smith and Sons Carpet Co.; with R.E. Hess, Assist il 
textiles ¢ to color- ~destroying and the evaluation a and i ant Secretary, alternate. Scott is 


Produ 


anama | Cana by 


standards and specifications based ‘either on Federal speci- 
.S.T M_ St fications or on those of national trade or technical associa- 
the use of A.S.T.M. | specifications to govern the quality | Many of the cities indicated that written specifications: 
and tests of materials that specifications issued in June | _ have been made up to cover nearly every ‘type of commod- 
by the authorities responsible f for the work at the Panama ity they need, from alloys and flower bulbs to uniforms. . 
Canal have ‘the requirement that cement and soap. 
‘Tentative Specifica- If the practice of thes “cities: indicates the 


ee should be Type IV of the A.S.T.M. 


yom. 


150-40 T. Type IV is used 


40 use 


hydration is. required. Information indicates that these 


specifications are to cover the purchase of 6 million bar- 


is to be noted that the specifications which « are 


based on the tentative standards. By. action at the annual 
meeting the recommendation of Committee C-1 on Cement 


which i is responsible for | these specifications was approv ed, 
nam 


Cities 


Centralized Purchasing a. 


Mosr _ AMERICAN cities n 
through ‘centralized purchasing departments make strict 


“use of written specifications to protect tl themselves on pur- 


_— Sociation showed. Most of the cities maintain a testing © 


- laboratory, or use Government or privately « owned labora-_ 


tories, to see that goods received match specifications. sae 
 e Cities in the larger population groups make a mi 

7 greater use of written specifications than the smaller com- 

munities, according to the survey, which covered 100 of the — 

a 125 ‘municipalities reporting the use of centralized pur-_ 

chasing. _ The: total number of large and small cities  buy- ; 

ng to “ceeevanpses is about 34 per cent of those pe oy 

t was responsible for formulat- 

“ing the standards and specifications used in buying sup- 


Plies. Sixteen he exclusive use of 


when a low heat of — throughout the country, the survey si said, me. would seem 


as 
ely, that the tentative standards with certain pepe specifications. In making such tests the cities use colle 


chases, a recent survey by the American Municipal As- a 


that American municipalities are now making extensive 
use of tests to determine whether samples of commotion. 
_ submitted with bids, and the purchases actually delivered, 
ont comply with representations made by the vendors. ; 
Of ‘47 | cities from which complete information was 
ceived, only seven, or 15 per cent, said they ne never test” 
commodities after delivery to learn if they conform to: 


state or commercial testing laboratories. all 
cities of Over 100,000 population, however, 1 ma ps 


kind of testing laboratory of their own. 


upplies issued by the National Fire com-— 


great deal of av 


piling information prepared by its staff. The book gives 
ailable material On aif-set fires, bombs 
and sabotage, civilian in defense, fire ¢ fighting, « and the safe- 
guarding of industrial production for defense. _ 

— Some of the chapter headings are indicative o 

specific subjects covered, including the following: : The 
Incendiary Bomb, Magnesium a and Its” Alloys, Handling 
- Bombs, s, Sabotage through | Fire, Arson in Times of War, 
The Ontario Defense Plan, , The, Maryland Fire’ Defens 
Plan, The "Massachusetts Department Inventory 
Public Water Supply in the 


‘Training Auxiliary Firemen 
Fire Companies, and 


iremen, 
Civil Defense Program, 
Copies this 22- page | m ca 
from the N.F.P.A office, 60. Batterymarch St. 


Mass., at $1.50 each. 
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Glossary of Highway Engineering Terms ‘Wo. 892-1940). 


and sechnical received by the Avernatian Srawpanne ror: = 
they are adopted or revised. Since members of the Society 4 No. 18-38). 
may be interested in knowing that s such standards 
Steel Sections for Structural Purposes (No. A 1—40). 
grailable they will be listed as received in the ASTM 
‘Recently “= following standards have been received: vi Pare I. ig Metts No 1—40). 
Galvanize Zinc-Coated) Barbed Wire (Nos. N 3 and 4— 40; No. K 3, 
Carbon Steel Castings for Ships and for Marine Engine a and pa Tests for Portland Cement and High Early Strength Portland Cem t 
ngineering urposes | (No. §92—1940). (No. A 2-39). ‘ 
Plates for Fireboxes of Locomotive Boilers (No. 24—Part 6, Spec. Aluminium 39). 
Steel Tubes and Tubulars, Light Weight and Heavy W eight Qualities - Porcelain Insulators for Overhead Power Lines and Outdoor Swed! ing 


_ Oxy-Acetylene Welding in Mild Steel (No. 693—1940). efinitions and General Requirements for Electrica 
Tessing Fusion Welds, Welded Joints, and Weld Metal (Applicable to 


Equipment (No. C 100—40 Ap.). 
the Electric Arc Welding of Steel) (No. 709- —1940). Cawanr 
High Alumina Cement (No. 915—1940). Cie Oke. 61—1940). 
Ordinary Portla d and Sapet Hardening Port and ( Cements (No. 12- 12 oy ; Metallic Arc Welding (Bridges and B Buildings) (No. Ss 5940). 
ination of Bituminous Road Mixtures (No. 598— Insulaced Power Cable (No. C 68(A)—1940).. 
Procedure for Fire Tests on Building | Construction and Materials 
Brass Bars (High Speed Screwing and Turning) (No. 249—1940). (A 54—1940). 
Brass Bars and Sections (Suitable for Forging) and Drop PR. 
Portland Cement (A 5—1940; A 
High Tensile Brass Bars and Sections (Grades A and B) (No. 250—1940). oe Hard D bs Wi C, bl 
Naval Brass (Admiralty Mixture) Bars and Sections (Suitable for ve, one 
chining and Forging) and Forgings (No. 251—1940). Steel R Reinforced 49 1990). 
Brass (Special | Mixtur=) Bars and Sections (Suitable for Machin- — 
ng and Forging) and Forgings (No. 252—1940). 
Phosphor Bronze Bars and Rods for General Purposes (No. 369-1940). 
Leaded Gunmetal Castings and Ingots (No. 897—1940) (No. 898- = In THE 
Leaded Gunmetal and (No. 900-1940) (N Association, 29 West 39th St., New York, N. Y., isa com- 


Cold Rolled ian Sheets and Scrip. (Half-Hard and “Anneale plete list of the safety standards approved by the associa- 


Purposes (No. tion. n. Also given is a list of safety "developments and proj- 
Naval Brass Die ig dev eloped under A.S.A. procedure. the 
oye or  j increase in industrial production, particularly in defense 
industries, safety wé work is of great importance Fortu- 
nately the there is now available, as the list indicates, si stand 
ards in a number of fields and adherence to these standards 
should help materially in cutting the accident rate. 
S.T.D T.M. members and others who are in interested in 
ames safety wo work should find it of distinct service to have avail- 
e = a ablea a copy of this September issue eof Industrial Standardiza 
of Terms (No. 1851940). ‘Single copies can be obtained at 35 cents each. 
Pressure Creosoting of Timber (No. 913—1940). ae Other articles” in this issue discuss causes of industrial 


Steel Conduit and Fittings for Electrical Wiring (No. 31 ds, 
Metal Arc Welding in Mild Steel as Applied to General al Building ¢ Con- a accidents, em enting th the collapse of portable grandstan é 
struction (No. 5381940). ‘Protecting works in electroplating operations, and the 


Determination of the Flow and Dro f Fats recently approved for and 
_ Substances (No. 894—1940). 
Brass Bars and Sections (Suitable fo for Forging) and Dro (No. 
Brass Bars (High Speed and Turning) (No. 249—1940 ineers 
High Tensile Brass Bars and Sections (No. 250-1940). Engine 
Naval | Brass be Mixture) Bars and | Sections Tue SEVENTH EDITION of this widely — 
251—~1940). book prepared by a staff of specialists under the direction 


of A. E. Knowlton | (Associate: Editor, tor Engineering, Ob a 


232-190). Electrical World) is essentially an encyclopedia for those 


Phosphor Bronze Bars and Rods for General Wo. 369— 1940). 
Leaded Gunmetal Ingots (85/5/5/5) (No. 897—1940). concerned with this field of electrical engineering. 


Leaded Gunmetal Castings (85/5/5/5) (No. 898-1940). maittediy, no book review can hope to indicate adequately 
the vast amount of material | packed i in its more than 
aded Gunmetal Ingots (No. 900— 19 S w that 
Leaded Gunmetal Castings (87/9/3/1) (No: 901 —1940). = A. -T.M. members will be interested to | knov ‘chin 
Colors Signal Glasecs for Railway Purposes (No. a number of their associates were contributors to” this 


STANDARD: Welds, Welded cd Joi 
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pared by Past- President Farmer, and fev vised by! his 


im ar 
— 
ip 
— 
5, 
q 
— 
4 
— 
ty 
aes 
te tae 


Go section on Properties for Aluminum Paint 


ers some 235 pages and includes as authors 
Rutan who describes electrical insulating materials AT 1 THE REQUEST oF the Protectiv 


and I Professors T. J. Dolan and H. F. Moore of the Univer- _ . Section of OPM (with other branches of OPM delaieaty- 


2 “sity af Illinois who cover structural materials. A aumber concerned including those concerned with conserv -ation) 


ad other men active : in various phases of A.S.T.M. work Messrs. E. F. Hickson of the National Bureau of Stand ards ae 
1 prepared se sections of the publication. : pe a H. A - Gardner of the Institute of Paint and V ar~ 
2 “Among the other topics covered in| the ba 5 sections . are nish Research have “prepared a a statement giving recom- 


Units and Conversion Factors, Prime Power ‘mendations for materials | w hich can be substituted for 
aluminum paint. It is indicated that with many other 


and Tubes. 2 materials which are critical now such as tung oil, shellac, 


= There is a section on | ‘Codes and Standard Practices _ cetc., there i is probably no one paint w vhich h has all the de- 
which includes an extensive list of A. S. T.M. specifications sirable properties” of aluminum paint for special uses, 
é - and ‘tests and which lists numerous other references and keeping it in mind such properties ; as durability, visibility 


~ standards of concern in this field. Also of interest is t the se low emissivity, , impermeability, ¢ opacity, ‘ete. - There a are, 
section on ‘electrophysics, w with its chapter on on X- -rays. however, a number of ty of paints which | are available 


This” valuable can be obtained from the 1at 10u prove Satis y. various ‘recommen 
at $8a tions cover painting of structural steel, metal roofs, 


interiors, such as plaster walls and woodwork. 
Photo: nh statement includes references to quite a num 
deral specifications wich an indication that similar” 
Edition products may be obtained under trade brands at any paint 
store and that the paint dealer should readily ‘recognize 


THE CURRENT COcroBeR | issue 
Industrial and Engineering Chemistry | carries a the material referred to. Copies of this statement can be 


obtained from the Office of Production ‘Management. 
awards at the 1941 A.S.T.M. Photographic Exhibit held y PY, 


members, and particularly those concerned with photog- 
4 raphy, will be interested to note this use of these excellent . ae 
rints. The photographs, like most of those included in 
the exhibic, focus attention on. interesting aspects of test- 


One-Hundredth Anniversary, September 22, watched an interesting 
-demonstration—testing the of 4-in. wire rope which broke at 
Lae of roximately 1, 600,000 Ib. This company has been a member of 
M since 1900, and a number of its have been very 
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Division—October 18, Dallas, Tex 


Awanican Society FOR Metal Congress ood 
Exposition—October 20-24. Benjamin Franklin Hotel and 


Convention Hall, Philadelphia, Pa. ve 


Wexpinc Sociery—Annual Mecting in ‘conjunction 
x with National Metal Congress, October 2 ite 4 Bellevue- 


AMERICAN: Gas. —Annual Convention, 20-24, 


Annual and Convention, October 31 and November 


November 3- Cavalier Hotel, Vi irginia Beach, Va. 

American PrTroLeuM InstituTE—Twenty- -second Annwal Mee 
ing, November » San Francis and Palace” 

American or MECHANICAL Meetin 

Exposition or CHEMICAL Inpustrizs—Eighth ‘Annual } Meeting, 

__ December 1-6, Grand Central Palace, New York,N.Y. 


: Soctery or AuToMotive ENGINEERS —Annual Meeting Engi- 


“neering Display, , January 12-16, 1942, Book-Cadillac Hotel, 
Mich 


AMERICA" or Et LECTRICAL Enoineers—Winter Con- 
ention » January 26- -30, New ‘York, ‘N. Y. : 
October 


3, 
The 
dis 
n- 
— 
— 
| 
is 
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Bauman, G. A. Manager, Wil- 
o., 830 E. “D" St, Wik 
Calif. 


Adolph Heck, President, 2038 Oak “MANurACTURING 


. Carroll Ave. ‘Chicago, Wood, Engineer, Ancor Greenfield Ts Tap. pand Die Corp, 


Ti Ave., Chicago, Ill. R. F. Brenner, Glass Tech- Research Dept., Greenfield, 
Waite, M. G. Probst, Part- ist, Nubean’ Paint and ar- Cameron Iron W orks, INc HENpRIcK, = Aschiong 
ner, 80 E. Boulevard nish Co., Division of The Herbert Allen, Chief Engi- Yonge & Hart Thiesen Build- 
Glidden N. Le- neer, Box 1212, Houston, Tex. ing, Pensacola, Fis: 
.. Tue, R. Claire Ave., , Chicago, Il. Caeve rotet Motor AND AXLE, Hoss, W. V., Director of Lab 
Coe, Superinten- Kocour, Partner, Ko- Division or GENERAL Mo- oratory, Ranco, ‘Inc., Colum- 
dent, 2520 Quarry St., cour Co., 4724 S. Christiana rors Corp., C. E. “Zwahl, bus, Ohio. mail: 4120 
Chicago, Ave., Chicago, Chief P. O. Road, Columbus Ohio, 
Merac Losey, F. A., Chief Engineer, Station ‘‘B,"’ Buffalo, N. Y. Iwerrrore or Paper CHemistry, 
Assw., Arthur J. Tuscany Miles aboratories, Inc., Cement Co., J. F. Kauf- Tue, Appleton, Wis. 
Commissioner - Secretary Myrtle McNaughton Chief Engineer, 507 Kansas City, DreparTMENT 0 
Treasurer, 208 S. La Salle St Elkhart, Ind. Denver Building, Pustic Works, Reed Mc- 
STEARMAN Division Hall, Kansas City,Mo. 
or Boerne Arrpiane Co., H. Mayriecp, P. B., , Manager, Re- 
Portland, Mich. W. Zipp, Chief Engineer, search and Development, In- 
Motor Co., Dearborn, Mich. Aircrarr, Inc., W. G. Construction Co., 
ae For mail: 22045 Francis Ave. Se Weeks, Process — Engineer, _ Avenue B, Galveston, Tex. af 


Dunnam, H. W., Manager, H. Louisville, Ky. ocate Po 
Vanadium Corporation ‘Climax Molybdenum of ~W. Dunham Laboratories, Ww aGner, W. C., Associate 


America, 2440 Book Build- role, Mich odrow 1015 Fairview Ave., N fessor ‘of Civil Engineering, 


Gorr, J. W., Junior Inspector of W IsEMAN, W. © , Assistant FARREN, 4 Metallurgise,  Albuquerqu Mex. 


: F Chief Chemist, Mich. 

ley, Research h Engineer, To- 


Bartow, Tom, , Foundry Engi- 


Ordnance’ Materials, U. Chief Engineer, The Warner 
Ave, Bev Mich Other than U. S. and Its Possessions 
, Mexico, P. M. Hernandez, ohn Morrow Screw and Nut 
Aviation, Division oF tative _Anglo- Bolivar 19, Mexico, F., Canada. 
 ‘Benpix AVIATION Corp., N.  Tranian Oil Co., Ltd., Lon- Mexico. N.M.A., Direc- 
Woldman, Chief Metallur- don, E. C. 2, England. For Qumicas pe Mex- tor, N. V. v/h Chemisch 
gical Engineer, Bendix, N. J. mail: Ave., New __1co, S. pe R. L., Heinz Klinck- _ ‘Technisch Dr. 
Tsotantire, Inc., K. D. Hamil- wort, Chemist Apartado ‘Lobry de Bruyn, Meeuwen- 
Vice-President and Gen- Netson, H. S., Chief Metallur- 9622, Mexico, D. F., Mexico. 20, Amsterdam, 
eral Manager, 343 Cortlandt gist , Winchester Repeating FREEMAN, E. M., Vice-Presi- 
Belleville, N.J. Arms Co., Division of W. i dent, Canadian Co., G. H., C hief Chem- 
KENNECOTT Copper Core. T. ern Cartridge Co., Box 906, 322 Youville Square, Mon- ist, Burma Cement Co., Ltd., 
Ulrich, Vice- President, 120 New Haven, Conn. treal, P. Canada. Burma. 
Broadway, New York, N. Y. A, Metallurgical Guson, W. J., General ‘Mana- Soctupap CoLoMBIANA DE 
_Unrrep Curomiovo, Inc., K. W. 22 North Terrace, ger, Eastern Power Devices, icos, A. M. Barriga Villalba, 
Schwartz, ‘Vice-President, 51 Maplewood, N.J. Ltd., 1244 Dufferin St., To- President, Apartado | 18 
E. Forty-second KENNETH, Sydney tonto 4, Ont., C Canada. gota, ‘Colombia. 
-menthal Inc. +» Shel- Corporation 7 


ATLANTIC 
HE, oR. Nation, “Vice: 
b will be welcomed for inclusion in thi column. 
_Junwon, ,G. C., Research Chem-_ 2 and formerly Testing Engineer, Brown- Bellows & 
"ist, Weirton Steel Co., Wer- Supply Co., 1520 Grant Build- Columbia, Cocpas Christi, ‘Tex, is now with 
SNYDER, W. C., Jr., President A. C., Proprietor R. W. Baxzr, who was to the President, The Flood 
and General Manager, Lewis Manager, "Pittsburgh Instru- , Cleveland, Ohio, is again with he Raper 
Foundry and Machine Divi- ment and Machine Co , 1026 Corp. in Cieveland. 
sion, Blaw-Knox Co., ‘Reedsdale St. ScHOFFSTALL is s Textiie Technologist, U. ‘Com 
i- Marshall Field and Co. , Chicago, 
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Govan, forme erly Director of Scientific Reseacch, W ar Office; 
Whitehall, London, S.W.1, England, is now Deputy Controller- oa a 
General of Research and ‘Development, Ministry of Supply, af . 
4 Shell Mex House, Strand, London, W.C.2, England. 
Vv. H. Lawrence, was Assistant to Vice-President, Alan A 
Wood Steel Co., Conshocken, Pa., has been appointed Assist regret the: of the following 
ant to the President, The Otis Steel Ge., Riverside Works, 


Snutts was with the Standard Oil Ca of Haypven, As Technologi 


-Caripito, Venezuela. He is” now with Petroleum since 
Maracaibo, V _ Horace ice- President, 


Newton, my and Allovs, and was formerly a representative of A. S.1. M. 


= ye Te on the former Joint Committee on Trolley Wire Specifications. 
G. C. Ernst, formerly Assistant Professor of Civ: | Engineering, J = 


University of Mary land, College Park, Md., is now Assistant a AROLD J. Stern, Director of Research, Chemistry, and Metal- 
Professor of Civil Engineering, College of Applied Science, ‘Allis-Chalmers Manufacturing , West ‘Allis, 


Syracuse University, ‘Syracuse, N. Because of the widespread interest of his company, Mr. Stein, 


who served as the company representative on technical com-— 
B. Warternouse has been P P 


_ mittees, was a member of a large number including nrmerous — 
subcommittees of A-1 on Steel, A-3 on Cast Iron, and B-2 on 


. L. Couwext has a temporary leave of absence from Paragon ‘sented on Committees B-5 on Copper and Copper Alloys, ¢ 


ey Die Casting Co. and Elmer E. Mills Corp. to —" an appoint- ag ind Wrought ‘and D-5 on Coal anc es ti oe 


ment in the Conservation Unit, Conservation Section of the Joma F. Davis Testing Engineer, Robert W 

York, N. Y. Member since 1927. Mr. Davis had been a mem- 
alif., ber of Committee D-8 on Bituminous W aterproofing and Roofing 
Corp. sam Materials and Subcommittee III on Investigation of Bituminous 


sistant Chief ee Silas Mason Co., Claridge Hotel, | Grouts at and Mastics Used for Waterproofing Purposes for several _ 


‘Washington,D.C. ‘He had also represented the Society through the Robert 


_ iL. M. Currie is now Superintendent, V inylite Bake- W. Hunt Co. on the former Joint Committee on of 


lite Corp., Bound Brook, N He was Director, Vi iny lite of Phosphorus and Sulfur i in Steel. 
Division, National Carbon Co., Inc., Cleveland, Ohio. B. Mostey, Chief Chemist, The Ajax Metal 


Plastics Division of National Carbon Inc., in Cleveland is phia, Pa. Afilisced with his company elace 1909, Co., Philadel 
T 
Reook,. N.J.,to become the Vinylite Division 1925, Mr. Mosley was active in the work of 
Committee E-3 on Chemical Analysis of Metals, serving oa 
C. T. Raser, formerly Chemical Engineer, Glens Falls Portland | several of its divisions and subcommittees, and was chairman of 4 
Age, New York, N. Y., for several years , was recently ap- 


GB. Goutp, President, Fuel Co. of New York, American Beam Co.. 


has been appointed as advisory consultant of coal prices in the American Instrument Co..... 


H. C. Movery, Technical Research | Bausch & & Lomb Optical Co......Outside Back : Cover 


General Motors Corp., “Detroit, Mich. , received the Lammey 
Medal “for meritorious achievement in engineering’’ from his" 
alma mater, Ohio State University, on June 15. His most. 


Central Scientific 


Co. , Harry W.... 
notable contribution has been in the development of automo- 


ile finishes and in the problem of motor-car lubrication Amend, 
Putnam, President, Treasurer and Technical Director, The 
Detroit Testing Laboratory, Detroit, Mich., has accepted an | 
appointment as assistant to the coordinator of the Federal _ The Kelley-Koett Mie Co. 
Reserves Bank for the Detroit district on | problems re ane to | Kimble Glass Co....... = 


Consulting York, N. Y., for his 


on “Forty-five years of public service in the cause of fire preven- S| 
tion through intelligent was given 


in April, and was | chine & Metals, Inc. 


traying the burning of Barnum’s museum, July, 1865. 
A. H. Warre, Professor of Chemical Head, Wilson Mechanical 
Department’ of Chemical and Metallurgical Engineering, Uni- 
of Michigan, Ann Arbor, Mich., was elected 
_ of the Society for the Promotion of Engineering Education at 


J 
Highway wi he Calcium Chloride "Alloy Wires for and Copper Alloys, Cas 
an Materials Enginee of the Highway Research Board. and Alloys, B-5 on Copper 
m- | Assistant Director of vith the Phillips Export Corp. 
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— LABORATORIES 


ns, Testing and Chemical Work 


Worth, Dalles, Houston 


ELECTRICAL TESTING 
LABORATORIES 
a 


RESEARCH 


CHEMICAL PHOTOMETRIC 


NEW YOR K 


East End Ave. & 79th St. “Know by Test ty 


“UNITED. STATES 
TESTING 


HOBOKEN, N. J 


and Inspection Service 


PHILA. GREENSBORO NEW YORK CHICAGO 


WAYNE: LABORATORIES} ¢ 


Resea rch . A tnalysis 


Technical Service and Research for 


atom, Paints, Bitumens, Oils, Ceramics, Cement 
and Concrete, Inorganic and General 


Testing, Technical Photography, 
s, Sewage, Waste Disposal 


17 E. Main Waynesboro, Pa. 


A HERRON COMPANY 


Complete Chemical and Physical Testing 


EXECUTIVE OFFICE: Mobile, Alebama 


TESTS: ANALYSES - RESEARCH 


MATERIALS & PRODUCTS 


“ 
PRO 


= 
Professional Cards will be for ‘inclusi on on page from Consu ting 
= 


types of spectrographic analy 
|sult us for rapid and inexpensive routine 


ENGINEERING INSPECTION 


ONAL, CARDS 


PESSIO 


hemists, Testing Er ngi neers, ond 


emiste, Engineers 
"WEST MEDWAY AY, ASS ACHUSETTS 


control work. Research. 
F OSTEI R D. SN ELL, INC. 


on 
- Engi neers 


Shilstone 


a NSPECTING AND CONSULTIN 
& ENGINEERS 


Orleans, Howton Tex. 


Chemists — 


chemical, engineering, bacterio-- 
_ logical and medical staff with com-— 
pletely equipped laboratories. ore 


prepared val render Corpus Christi, Tex. San Antonio, 


Mt. Pleasant, Tex. Jackson, Miss. 
| Inspection at all Leading Industrial Centers 


Every. Form of Chemical S 
306 Street ‘Brooklyn, 


the ‘solution of many by 


ROBERT W. COMPANY 


Ze CHEMICAL, PHYSICAL, X-RAY, == = 

CONCRETE LABORATORIES. 


175 W. Jackson Bivd. .. CHICAGO, And All Large Cities 


ORK TESTING 

LAB 


WASHINGTON eT, NEW YORK 


Profession 


Quaur 


METALI 
PHYSICAL 
arg 
FULTON ST..NEW YORK CITY © 
re 
The Oldest Commercial Laboratory 


Timber ‘and Timber ‘Treatment BOOTH, GARRETT BLAIR 

“Analytical and Chemists 


228 South Ninth Street Philadelphia, a 


|NE 
ZORATORIES, | INC. 


Physical and Electrical 3 


Laboratories 


New N. Ya St. Louis, Mo. 


Co 0 EM A N (AN & 0. South Florida Test Service 


Specializing i in tests of all types for 


Chemica and Physical Testing Metal, Chemical and allied industries. 
mspection <- es ing - esearc 


9th & Rising S A\ Philadel Po. 
9th & Rising Sun Ave., Philadelphia, >a. MIAMI, FLORIDA 


Inspection, Tests, Research ENGINEERS 


ients in the Paint, Textile, Rubber, Paper, 
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"most helphil and desirabl 
— Consulting, Inspecting, Testing _ 
Physical, Chemical & Metallographical 
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